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57) Described are the compounds 



rage 1 01 1 



(R 2 ) n 




and pharmaceutical^ acceptable salts thereof, which are useful in the treatment of cancer. 
In these compounds, 



m 



is 1,2 or 3; 



n is 1 or 2; each . 

Rl is independently OH, amino, substituted amino, carboxy, ureido, 3-phenylureido, carbamoyl, C.^-alkoxycarbonyl, 
N-C, ,-alkylcarbamoyl, N,N-di^ M -alkylcarbamoyl, OCF 3 optionally substituted C^-alkoxy, C M -alkylthio, C,_ 4 - 
alkyisulphinyl, C, 4 -alkyl sulphonyl, optionally substituted C M -alkyl, C 2 _ 4 -alkanoyloxy, hydroxy-C 2 . 6 -alkanoyl 0 xy 
C " alkoxy-C 2 'alkanoyloxy, substituted C M -alkylamino, optionally substituted benzarmdo, opuonal y substituted 
benzenesulphonamido, pyrrolidin-l-yl, piperidino, morpholino, P iperazin-l-yl, 4-C ] . 4 -alkyl P i P eraz 1 n-l-yl, 2- 
oxopyrrolidin-l-yl or 2,5-dioxopyrrolidin-l-yl, or two R 1 groups together form a C^-alkylenedioxy group; and each 
R 2 is independently H, OH, CF 3 , halo, amino, NG 2 , CN, C^-alkyl, C M -alkoxy, mono- or di-C^-alkylammo, C N4 - 
alkylthio, C 1 . 4 -alkylsulphinyl, C^-alkyl sulphonyl, C 2 _ 4 -alkanoylamino, optionally substituted benzarmdo or C^- 
alkanoyl. 
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(S) Quinazoline derivatives. 

(5?) The invention concerns quinazoline derivatives of the formula I 




to 

CM 
CM 

CO 
IT) 



wherein m is 1, 2 or 3 and each R 1 includes hydroxy, amino, carboxy, carbamoyl, ureido, (1- 
4C)alkoxycarbonyl, N-(1-4C)alkylcarbamoyl, N t N-di-[(1-4C)alkyl]carbamoyl, hydroxyamino, (1-4C)al- 
koxyamino, (2-4C)aTRanoyloxyamino, trifluoromethoxy, (1-4C)alkyl t (1-4C)alkoxy and (1-3C)al- 
kylenedioxy ; 

n is 1 or 2 and each R 2 includes hydrogen, hydroxy, halogeno, trifluoromethyi, amino, nitro, cyano and 
(1-4C)alkyl; 

or a pharmaceutically-acceptable salt thereof ; 

processes for their preparation ; pharmaceutical compositions containing them ; and the use of the 
receptor tyrosine kinase inhibitory properties of the compounds in the treatment of cancer. 
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The Invention relates t qulnazoll Artvattvea. or phBrmaceutleally-acceptaW salts ^^of. which pos- 
•ess anti-cancer actMty and ere accorHgly useful In methods f treatment of the human or animal body. The 
Invention also relates to processes for the manufacture of said qulnazollne derivativ a. to pharmaceutical com- 
positions containing them and to their use In the manufacture of medicaments of us In the production of an 
anti-cancer effect In a warm-blooded animal such aa man. 

Many f the current lr atment regimes for cancer utilise compounds which Inhibit DNA synthesis. Such 
compounds are toxic to cells generally but their toxic effect n the rapidly dividing tumour cells can be bene- 
ficial Alternative approaches to Bnu-cancer agents which act by mechanisms otherthan the Inhibition of DNA 
aynth sis have th potential to display enhanced selectivity of action against cancer cella. 

In recent years It has been discovered that a cell may become cancerous by virtue of the transformation 
of a portion of Its DNA into an oncogene l.e. a gene which, on activation, leada to the formabon of malignant 
tumour cells (Bradshaw. Mutagenesis . 1986. 1.81). Several such oncogenes give rise to the production of pep- 
ttdeswhlch are receptors for growth factors. The growth factor receptor complex subsequently leads to an in- 
crease in cell proliferation. It Is known, for example, that several oncogenes encode tyrosine kinase enzymes 
and that certain growth factor receptors are also tyrosine kinase enzymes (Yarden et al. Ann. Rev. Bloc hem.. 
1?gB ^7 aa-*- i .blah at el. Ann. Reports In Med. Chem. 1989. Chpt 13). 

Receptor tyrosine kinases are Important in the transmission of biochemical signals which Initiate cell rep- 
lication They are large enzymes which span the cell membrane and possess an extracellular binding domain 
for growth factors such as epidermal growth factor and an Intracellular portion which functions as " Wnase to 
Dhosphorylate tyrosine amino acids In proteins and hence to influence cell proliferation. It is known that such 
kinases are frequently present In common human cancers such as breast cancer (Sains bury etah. Brit J. Can- 
cer 1988 58 »» Oncogene Res.. 1988. 3. 21). gastrointestinal cancer such as colon, rectal or 
Sumach caTTcer (Bolen * elf oncodene Res.. 1987. 1. 149). leukaemia (Konak. etaL, CeM 19M. 37 1035) 
and ovarian, bronchial or pancreatic cancer (European Patent Specification No. 0400586). As further human 
tumour tissues are tested for receptor tyrosine kinase activity it b expected that Its widespread prevalence will 
be stabliahed lr. further cancers such as thyroid and uterine cancer. It Is also known that tyrosine kinase ac- 
trvitv is rarelv detected In normal cells whereas it Is more frequently detectable In malignant cells (Hunter. Can, 
1987 50 823) It ha. been shown more recendy (W J Gullk*. Brit Med. Bull.. 1991. 47, 87) that epidermal 
orowthfactor receptor which possesses tyrosine kinase actMty la over-expressed ki many human cancerasuch 
as brain, lung squamous cell. Madder, gastric, breast, head and neck, oesophageal, gynaecological and thyroid 

"'"Tccordlnaly R has been recognised that an Inhibitor of receptor tyrosine kinase should be of value as a 
selec^lnhibrfor of the growth of mammalian cancer cells (Yalsh et si. Science. 19B8. 242. 933). Support for 
this view Is provided by the demonstration that erbstattn. a receptor tyrosine kinase Inhibitor, specifically at- 
tenuates the growth In athymlc nude mice of a transplanted human mammary carcinoma which expresses epi- 
dermal growth factor (EGF) receptor tyrosine kinase but Is without effect on the 

wn does not express EGF receptor tyrosine kinase (Tol et ah. Eur. J. Cancer Clin. Oncol.. 1990. 2fi 722.) 
Various derivatives of styrene are also stated to posses, tyrosine kinase Inhibitory properties (Euror^ Patent 
Application Nos 0211383. 0304493 and 0322738) and to be of use as anti-tumour agents. Theln vivo Inhibitory 
effect of two such styrene derivatives has been demonstrated against the growth of human squamous cell car- 
cinoma Inoculated into nude mice (Yoneda et a].. Cancer Research. 1991. 51, 4430). Accordingly K has been 
indicated that receptor tyrosine kinase Inhibitors wll prove to be useful in the treatment of a variety of human 
cane re. Various known tyrosine kinase Inhibitors are disclosed In a more recent review by T R Burke Jr. (Drugs 

StI *wfh^now^aind thai certain qulnazollne derivatives possess anti-cancer properties which are believed 
to arise from their receptor tyrosine kinase inhibitory properties. . iir .. . inv 

Many qulnazollne derivatives are already known but we are not aware of any public disclosure that any 
such qulnazollne derivative possesses anti-cancer properties arising from receptor tyros.ne kinase Inhibitory 

^Ttaknown from UK Patent Application No. 2033894 that certain qulnazollne derivatives possess analgesic 
and anti-Inflammatory properties. The compounds, and pharmaceutical compositions .containing d £ 
dosed by way of a generic formula II (set our hereinafter) wherein R 1 Is hydrogen, hatogeno. trifluoromethyl 
or nitro; 

R* Is hydrogen, halogeno. alkyl or alkoxy; and 
55 R» Is hydrogen or alkyl. ._.,.,„„, nth -_ 

With one exception, all of the examples or named compounds therein require R' to be a substtuent otner 
than hydrogen. The exception b the compound 4-(Nwnethytanfllno)qulnBzollne I.e. each of R' and R* b hy- 
drogen and R s la methyl. It Is believed that the qulnazollne derivatives disclosed hereinafter do not embrace 
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any of the sp cif ically disclosed compounds of UK Patent Specification No. 2033894. 

Furth r known quinazolin d rivatives menti n d in UK 2033894 inciud the compounds 4-anilin quina- 
zolin and 4-anilino-6-chloroquinazolin fJ. Org. Chem. . 1976, 41, 2646 and US Patent No. 3985749 resp c- 

5 tiv ly] t known for us in the tr atment of coccidiosis. 

It is known from Chemical Abstracts, volume 107, abstract number 134278h f that certain 4-<4'-hydroxya- 
nilino)quinazoline derivatives have been tested for antiarrythmic properties. Compounds mentioned as chem- 
ical intermediates include 4-(4-hydroxyanilino)-6-methoxyquinazoline and 4-(4'-hydroxyanilino)-6,7-methyle- 
nedioxyquinazoline. It is known from Chemical Abstracts , volume 70, abstract number 6841 9u t that certain 4- 

10 aminoquinazoline derivatives possess bronchodilator and/or hypotensive properties. One such compound dis- 
closed is 4-anilino-6,7-dimethoxyquinazoline. It is farther known from Chemical Abstracts , volume 92, abstract 
number 76445u, that certain 6,7,8-trimethoxyquinazoline derivatives possess antimalarial properties. One 
compound mentioned as a chemical intermediate is 4-(4 , -hydroxyanilino)-6,7,6-trimethoxyquinazoline. 

It is further known from Chemical Abstracts , volume 58, abstract number 9268, that certain 4-(4'-azoani- 

15 lino)quinazoline derivatives are dyestuffs. A compound mentioned therein as an intermediate is 6-amino-4-(4'- 
aminoanilino)quinazoline. It is also known from J. Chem. Soc. , 1962, 4679 that 4-chloro-6-methylquinazoiine 
reacts with aniline to furnish 4-anilino-6-methyiquinazoline. 

According to one aspect of the invention there is provided a quinazoline derivative of the formula I (set 
out hereinafter) wherein m is 1 , 2 or 3 and each R 1 is independently hydroxy, amino, carboxy, carbamoyl, ureido, 

20 (1 -4C)alkoxycarbonyl f N-(1 -4C)alkylcarbamoyl, N,N-di-[(1-4C)alky1]carbamoyl, hydroxyamino, (1-4C)alkoxya- 
mino, (2-4C)alkanoyloxyamino, trifluoromethoxy, (1-4C)alkyl, (1-4C)alkoxy, (1-3C)alkylenedioxy ( (1-4C)alky- 
lamino, di-[(1-4C)alkyl]amino, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl t 4-(1-4C)alkylpiperazin-1- 
yi, (1-4C)alkylthio, (1-4C)alkyisulphinyl, (1-4C)alkylsulphonyl, halogeno-(1-4C)alkyl (other than trifluorome- 
thyl), hydroxy-(1-4C)alkyl, (2-4C)alkanoy1oxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alky1, carboxy-(1-4C)alkyi, (1- 

25 4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-^ -4C)a!kyl, N-fl^QalkylcarbamoyHI^Qalkyl, N,N-di-[(1-4C)al- 
kyl]carbamoyl-(1-4C)alkyi, amino-(1-4C)a!kyl. (1-4C)alkylamino-(1-4C)alkyl, di-[(1-4C)alkyl]amino-(1-4C)al- 
kyl, piperidino-(1-4C)alkyl, morphoIino-(1-4C)alkyi, piperazin-1-yl-(1-4C)alkyl, 4-(1-4C)alkylpiperazin-1-yl-(1- 
4C)alkyl, hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkoxy-(1-4C)alkyl, hydroxy-(2-4C)aikylami- 
no-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylamino-(1-4C)alkyl P (1-4C)alkylthio- (1-4C)alkyl, hydroxy-(2-4C)al- 

30 kylthio-(1-4C)alkyl ( (1-4C)alkoxy-(2-4C)alkylthio-(1-4C)alkyl, phenoxy-(1-4C)alkyl, anilino-(1-4C)alkyl, phe- 
nylthio-(1-4C)alkyl. cyano-(1-4C)alkyl, halogeno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy t (2-4C)alkanoyloxy-(2- 
4C)alkoxy, (1 -4C)alkoxy-(2-4C)alkoxy, carboxy-(1 -4C)alkoxy, (1 -4C)alkoxycarbonyl-(1 -4C)alkoxy, carbamoyl- 
(1-4C)alkoxy, N-(1-4C)alkylcarbamoyl-(1-4C)alkoxy, N,N-di-[(1-4C)alkyt]carbamoyl-(1-4C)alkoxy, amino-(2- 
4C)alkoxy, (1-4C)alkytamino-(2-4C)alkoxy, di-[(1-4C)alkyl]amino-(2-4C)alkoxy, (2-4C)alkanoyloxy, hydroxy- 

35 (2-4C)alkanoyloxy, (1-4C)alkoxy-(2-4C)alkanoyloxy, phenyl-(1-4C)alkoxy, phenoxy-(2-4C)alkoxy f anilino-(2- 
4C)alkoxy, phenylthio-(2-4C)alkoxy, piperidino-(2-4C)aikoxy, morpholino-(2-4C)alkoxy i piperazin-1-yl-(2- 
4C)alkoxy, 4-(1-4C)alkylpiperazin-1-yl-(2-4C)alkoxy, halogeno-(2-4C)alkylamino, hydroxy-(2-4C)alkylamino, 
(2-4C)alkanoyloxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)alkylamino, carboxy-(1-4C)alkylamino, (1-4C)alkox- 
ycarbonyl-(1-4C)alkylamino, carbamoyl-(1-4C)alkylamino, N-(1-4C)alkylcarbamoyl-(1-4C)alkylamino, N,N-di- 

40 [(1-4C)alkyl]carbamoyl-(1-4C)alkylamino, amino-(2-4C)alkylamino, (1-4C)alkylamino-(2-4C)alkylamino ( di- 
[(1-4C)alkyl]amino-(2-4C)alkylamino, phenyl-(1-4C)alkylamino, phenoxy-(2-4C)alkylamino t anilino-(2-4C)al- 
kylamino, phenylthio-(2-4C)alkylamino, (2-4C)alkanoylamino, (1-4C)alkoxycarbonylamino, (1-4C)alkylsulpho- 
nylamino, benzamido, benzenesulphonamido, 3-phenylureido, 2-oxopyrrolidin-1-yl, 2,5-dioxopyrrolidin-1-yl, 
halogeno-(2-4C)alkanoylamino, hydroxy-(2-4C)alkanoy (amino, (1-4C)alkoxy-(2-4C)alkanoylamino, carboxy- 

45 (2-4C)alkanoylamino, (1-4C)alkoxycarbonyl-(2-4C)alkanoylamino, carbamoyl-(2-4C)alkanoylamino ( N-(1- 
4C)alkylcarbamoyl-(2-4C)alkanoylamino, N f N-di-[(1-4C)alkyl]carbamoyl-(2-4C)alkanoylamino i amino-(2- 
4C)alkanoylamino, (1-4C)alkyiamino-(2-4C)alkanoytamino or di-[(1-4C)alkyl]amino-(2-4C)alkanoylamino, and 
wherein said benzamido or benzenesulphonamido substituent or any anilino, phenoxy or phenyl group in a R 1 
substituent may optionally bear one or two halogeno, (1-4C)alkyl or (1-4C)alkoxy substituents; 

so n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano, (1- 
4C)alkyl, (1-4C)alkoxy f (1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkylsulphinyl or (1- 
4C)alkytsulphonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 4-(4 , -hydroxyanilino)-6-methoxyquinazoline l 4-(4 , -hydroxyanilino)-6,7-methylenedioxyquinazo- 
55 line, 4-(4'-hydroxyanilino)-6,7,8-trimethoxyquinazoline, 6-amino-4-(4-aminoannino)quinazoline, 4-anilino-6- 
methyiquinazolineorthe hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the hydrochlor- 
ide salt thereof are excluded. 

According to a further aspect of the invention there is provided a quinazoline derivative of the formula I 
as defin d h reinbefore wh rein in addition R 2 may b (2-4C)alkanoylamino, b nzamido or (2-4C)alkanoyl ( 
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and wherein said benzamido group may optionally bear one or two halogeno, (1-4C)alkyl or (1-4C)alkoxy sub- 
stituents; 

or a pharmaceutically-acceptabl salt thereof. 

According t afurth rasp ctofth invention th re is provided a quinaz line derivative of th formula I 
wherein m is 1 , 2 or 3 and each R 1 is independ ntly hydroxy, amino, carboxy, carbamoyl, ureido, (1-4C)alkox- 
ycarbonyl, N-(1-4C)alkyicarbamoyl, N,N-di-[(1-4C)alkyI]carbamoyl f (1-4C)alkyl, (1-4C)alkoxy, (1-3C)alkylene- 
dioxy, (1-4C)alkylamino, di-[(1-4C)alkylJamino, (1-4C)alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl f ha-_ 
logeno-(1-4C)alkyl (other than trifluoromethyl), hydroxy-(1-4C)alkyl, (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)al- 
koxy-(1-4C)alkyl, carboxy-(1-4C)aikyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-eMCJalkyl, N-(1-4C)a1- 
kylcarbamoyl-(1-4C)alkyl f ^N-di-[(1-4C)alkyl]carbamoyK1-4C)alkyl. amino-(1-4C)alkyl, (1-4C)alkylamino-(1- 
4C)alkyl, di-KI^CJalkyllamino-CI^CJalkyl, piperidino-(1-4C)alkyi, morpholino-(1-4C)alkyl, piperazin-1-yl-(1- 
4C)alkyl, 4-(1-4C)alkylpipera2in-1-yl-(1-4C)alkyl t hydroxy-(2-4C)alkoxy-(1-4C)alkyl ( (1-4C)alkoxy-(2-4C)al- 
koxy-(1-4C)alkyl, hydroxy-(2-4C)alkylamino-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkyiamino-(1-4C)alkyl, (1- 
4C)alkylthio- (1-4C)alkyl, hydroxy-(2-4C)alkylthio-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylthk>(1-4C)alkyl, halo- 
geno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (2-4C)alkanoyloxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, car- 
boxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1-4C)alkoxy, carbamoyl-(1-4C)alkoxy, N-(1-4C)alkylcarbamoyl-(1- 
4C)alkoxy f N,N-di-[(1-4C)alkyl]carbamoyl- (1-4C)alkoxy, amino-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, 
di-[(1-4C)alkyl]amino-(2-4C)alkoxy, halogeno-(2-4C)alkyiamino, hydroxy-(2-4C)alkylamino, (2-4C)alkanoy- 
loxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)alkytamino, carboxy-(1-4C)alkytamino, (1-4C)alkoxycarbonyl-(1- 
4C)alkylamino, carbamoyl-(1-4C)alkyi amino, N-(1-4C)alkylcarbamoyl-(1-4C)alkylamino, N,N-di-[(1-4C)al- 
kyl]carbamoyl-(1-4C)alkylamino, amino-(2-4C)alkylamino, (1-4C)alkylamino-(2-4C)alkylamino t di-[(1-4C)al- 
kyl]amino-(2-4C)alkylamino, (2-4C)alkanoylamino, (1 -4C)alkoxycarbonyiamino, (1-4C)alkylsulphonylamino, 
benzamido, benzenesulphonamido, halogeno-(2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino, (1-4C)al- 
koxy-(2-4C)alkanoylamino, carboxy-(2-4C)alkanoylamino, (1-4C)alkoxycarbonyl-(2-4C)alkanoyiamino, carba- 
moyl-(2-4C)alkanoylamino, N-(1-4C)alkylcarbamoyl-(2-4C)alkanoyiamino ( N,N-di-[(1-4C)alkyl]carbamoyl-(2- 
4C)alkanoylamino, amino-(2-4C)alkanoyiamino, (1-4C)alkylamino-(2-4C)a!kanoylamino or dK(1-4C)al- 
kyl]amino-(2-4C)alkanoylamino, and wherein said benzamido or benzenesulphonamido substituent may op- 
tionally bear one or two halogeno, (1-4C)alkyl or (1-4C)alkoxy substituents; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano, (1- 
4C)alkyl, (1-4C)alkoxy, (1-4C)alkyiamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkylsulphinyl or (1- 
4C)alky (sulphonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 4-(4*-hydroxyanilino)-6-methoxyquinazoline, 4-(4'-hydroxyanilino)-6,7-methylenedioxyquinazo- 
line, 4-(4*-hydroxyaniltno)-6,7,8-trimethoxyquinazoline, 6-amino-4-(4 , -aminoanilino)quinazoline, 4-anilino-6- 
methylquinazoline or the hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the hydrochlor- 
ide salt thereof are excluded. 

According to a further aspect of the invention there is provided a quinazoline derivative of the formula I 
wherein m is 1 or 2 and each R 1 is independently hydroxy, amino, carboxy, (I^CJalkoxycarbonyl, (1-4C)alkyl, 
(1-4C)alkoxy, (1-3C)alkylenedioxy, (1-4C)alkylamino, di-[(1-4C)alkyi]amino, (1-4C)alkytthfc>» (1-4C)alkylsul- 
phinyl, (1-4C)alkylsulphonyl, hydroxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)aIkyl, amino-(1-4C)alkyl, (1-4C)alkyia- 
mino-(1-4C)alkyl, di-[(1-4C)alkyl]am'no-(1-4C)alkyl. hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, car- 
boxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1-4C)alkoxy, (2-4C)alkanoylamino. (1-4C)alkylsulphonylamino, 
benzamido or benzenesulphonamido, and wherein said last 2 substituents may optionally bear one or two ha- 
logeno, (1-4C)alkyl or (1-4C)alkoxy substituents; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano, (1- 
4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkylsulphinyl or (1- 
4C)alkylsulphonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 4-(4'-hydroxyanilino)-6-methoxyquinazoline, 4-{4 , -hydroxyanilino)-6,7-methytenedioxyquinazo- 
line, 6-amino-4-(4'-aminoanilino)quinazoline, 4-anilino-6-methyiquinazoline or the hydrochloride salt thereof 
and 4-anilino-6,7-dimethoxyquinazoline or the hydrochloride salt thereof are excluded. 

The chemical formulae referred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. In this specification the term "alkyl" includes both straight and branched chain alkyl groups 
but references to individual alkyl groups such as "propyl" are specific for the straight chain version only. An 
analogous convention applies to other generic terms. 

Within the present invention it is to be understood that a quinazoline of the formula I may exhibit the phe- 
nomenon of tautomerism and that the formulae drawings within this specification can represent only one of 
thepossibl tautomericf rms. It is to be understood that the invention encompasses any tautom ricformwhich 
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possesses anti-cancer activity and is not to be limited merely to any one tautomeric form utilised within the 
formulae drawings. 

Th quinazolin s of th formula I are unsubstitut d at the 2-position. This is specifically indicated in f r- 
mula I by the hydrog n atom at th 2-position. It is to be understood that the R 1 groups are located nly on 
the benzo position of the quinazolin ring. 

It is also to be understood that certain quinazolines of the formula I can exist in solvated as well as unsol- 
vated forms such as, for example, hyd rated forms. It is to be understood that the invention encompasses all 
such solvated forms which possess anti-cancer activity. 

Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for R 1 or R 2 when it is (1-4C)alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl or tort-butyl; when it is (1-4C)alkoxy is, for example, methoxy, ethoxy, prppoxy, isopropoxy 
or butoxy; when it is (1-4C)alkylamino is, for example, methylamino, ethylamino or propylamno; when it is di- 
[(1-4C)alkyl]amino is, for example, dimethylamino, N-ethyl-N-methylamino, diethylamino, N-methyl-N- propy- 
lamine or dipropylamino; when it is (1-4C)alky1thio is, for example, methylthio, ethylthio or propyithio; when it 
is (1-4C)alkylsuiphinyl is, for example, methylsulphinyl, ethylsulphinyl or propylsulphinyl; when it is (1-4C)al- 
kylsulphonyl is, for example, methyisulphonyl, ethylsulphonyl or propylsulphonyl; and when it is (2-4C)alka- 
noylamino is, for example, acetamido, propionamido or butyramido. 

Suitable values for each R 1 substituent which may be present on the quinazoline ring include, for example:- 



for ( l-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl, 



for N-(l-4C)alkylcarbamoyl: 



propoxycarbonyl and 
tert - butoxy car bony 1; 
N-methylcarbamoyl , N- ethyl carbamoyl 
and N-propylcarbamoyl; 



for N,N-di-[(l-4C)alkyl]- 
carbamoyl : 



N,N 



dime thy lcarbamoyl , 



• 



for (l-4C)alkoxya»ino: 

for (2-4C)alkanoyloxyamino: 

for <l-3C)alkylenedioxy: 

for ^-(l^cyaikyi- 
piperazin-l-yl: 

for halogeno-(l-4C)alkyl: 



for hydroxy- (l-4C)alkyl: 

for (2-4C)alkanoyloxy-(l-4C)- 
alkyl: 



for <l-4C)alkoxy-(l-4C)alkyl: 



for carboxy-(i-^ c ) alk y 1: 

for (l-4C)alkoxycarbonyl- 
(l-4C)alkyl: 
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N-ethyi-N-methylcarbamoyl and 
N,N-diethylcarba«oyl; 
nethoxyanino, ethoxy amino and 
propoxyaninoi 

acctoxyaniino, propionyloxyanin and 
butyryloxyamino ; 

methylenedioxy, cthylenedioxy and 
propylenedioxy; 

4-methylpiperazin-l-yl and 
4-ethylpiperazin- 1 -yl ; 
fluoronethyl, chloromethyl, 
broroomethyl, dif luoromethyl, 
dichlororaethyl, dibromomethyl, 
2-fluoroethyl, 2-chloroethyl and 
2-bronoethyl but trif luoromethyl is 
excluded; 

hydroxyraethyl, 1-hydroxyethyl, 

2- hydroxyethyl and 3-hydroxypropyl; 

acecoxyraethyl, propionyloxyoethyl, 
butyryloxyroethyl, 2-acetoxyethyl and 

3- acetoxypropyl; 
methoxyroethyl, ethoxymethyl, 

1 - me thoxy ethyl, 2 -me thoxy ethyl, 

2- ethoxyethyl and 3-methoxypropyl; 
carboxymethyl , 1 -carboxyethyl , 
2-carboxyethyl and 3-carboxypropyl; 

me thoxy car bony lmethyl , ethoxy- 
carbony lmethyl, tert-butoxy- 
carbonylraethyl t 1 -methoxycarbonyl- 
e thy 1 , 1 -ethoxycarbonylethyl , 
2-methoxycarbonylethyl 9 

2 - ethoxycarbonylethyl , 

3- methoxycarbonylpropyl and 



• 
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for carbamoyl-(l-4C)alkyl: 



for N-(l-4C)alkylcarbamoyl- 
(l-4C)alkyl: 



for N,N-di-[(l-4C)alkyl]- 
carbamoyl- ( 1- 4C ) alkyl : 



for amino- (1-4C) alkyl: 

for (l-4C)alkylamino-(l-4C)- 
alkyl: 



for di-[(l-4C)alkyl]araino- 
(l-4C)alkyl: 



for piperidino-( 1-4C) alkyl: 



3-ethoxycarbonylpropyl; 

carbamoy Imethyl, 1-carbamoylethyl, 

2- carbamoylethyl and 

3 - c ar baraoy lp r opy 1 ; 

N-methylcarbaraoy Imethyl , 
N-ethylcarbamoy lraethyl, 
N-propylcarbamoy Imethyl , 
1 - ( N-methylcarbaraoy 1 ) ethyl , 

1 - ( N-ethylcarbamoyl ) ethyl , 
2- (N-methylcarbamoyl ) ethyl , 

2- (N-ethylcarbamoyl) ethyl and 

3 - ( N-methylcarbamoyl ) propyl ; 

N, N-dimethylcarbamoy Imethyl , 
N-ethyl-N-methylcarbamoy Imethyl , 
N,N-diethylcarbamoy lraethyl, 
1 - (N, N-dimethylcarbamoy 1 ) ethyl, 

1- (N,N-diethylcarbamoyl ) ethyl , 

2 - (N, N-dimethylcarbamoyl ) ethyl , 

2- (N,N-diethylcarbainoyl)ethyl and 

3 - ( N, N-dimethylcarbamoyl ) propyl ; 
aminomethyl, 1-aminoethyl, 

2- aminoethyl and 3-aminopropyl; 

methylaminoraethyl , ethyl am inome thy 1 , 

1 - methylarainoethyl , 2-methylamino- 
ethyl, 2-ethylamimoethyl and 

3- methylaminopropyl ; 

dimethylaminomethyl , diethylamino- 
methyl, 1-dimethylaminoethyl, 

2- dimethylaminoethyl and 

3- dimethylarainopropyl; 
piperidinomethyl and 2-piperidino- 
ethyl; 
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for raorpholino-(l-4C)alkyl: 

for piperazin-l-yl-(l-4C)alkyl: 

for 4-(l-4C)alkylpiperazin-l-yl- 
(l-4C)alkyl: 



for hydroxy- (2-4C)alkoxy- 
(l-4C)alkyl: 



for (l-4C)alkoxy-(2-4C)alkoxy- 
(l-4C)alkyl: 



for hydroxy- (2-4C)alkylamino- 
(l-4C)alkyl: 



for (l-4C)alkoxy-(2-4C)- 
alkylaraino- ( 1-4C) alkyl : 



for (l-4C)alkylthio-(l-4C)alkyl: 



for hydroxy-(2-4C)alkylthio- 



morpholinoraethyl and 2-morpholino- 
ethyl; 

piperazin-l-ylinethyl and 2- 
( piperazin- 1 -yl ) ethyl ; 

4-methylpiperazin-l-ylmethyl, 

4 - e thylp iperaz in- 1 -ylmethyl , 

2 - ( 4 -methylp iperaz in- 1 -yl ) ethyl and 

2-(4-ethylpiperazin-l-yl)ethyl; 

2-hydroxyethoxymethyl, 3-hydroxy- 
propoxymethyl , 2 - ( 2-hydroxy- 
ethoxy) ethyl and 2-(3-hydroxy- 
propoxy) ethyl; 

2-methoxyethoxyraethyl , 2-ethoxy- 
ethoxymethyl , 3-methoxypropoxy- 
methyl, 3-ethoxypropoxyniethyl, 
2-(2-methoxyethoxy)ethyl and 
2 - ( 2 - e thoxye thoxy ) e thy 1 j 

2- hydroxyethylaminomethyl, 

3- hydroxypropylaminomethyl, 
2-(2-hydroxyethylamino)ethyl and 
2- ( 3-hydroxypropylamino ) ethyl ; 

2-methoxyethylaminomethyl , 

2- ethoxyethylaminomethyl , 

3- methoxypropylaminomethyl, 
2-(2-methoxyethylamino)ethyl and 
2 - ( 2-ethoxyethylainino )ethyl ; 
methyl thiomethyl , ethylthiomethyl , 

2- methylthioethyl, 2-ethylthioethyl, 

3- methylthiopropyl and 
3-ethylthiopropyl; 
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2 - hydroxy ethyl th i oroe th) 

3 - hy d r o ry propyl th i one thy 1 f 
2-(2-hydroxyethylthio)ethyl and 
2 - ( 3 -hydroxypropylthio ) ethyl ; 



for (l-4C)alkoxy-(2-4C)alkylthio- 



(l-4C)alkyli 



for phenoxy-(l-4C)alkyl: 
for anilino-(l-4C)alkyl: 
for phenylthio-(l-4C)alkyl f 
for cyano-(l-4C)alkyl: 
for halogeno-(2-4C)alkoxyz 

for hydroxy- (2-4C)alkoxy: 

for (2-4C)alkanoyloxy-(2-4C)- 
alkoxy: 

for (l-4C)alkoxy-(2-4C)alkoxy: 
for carboxy-(l-4C)alkoxy: 



for (l-4C)alkoxycarbonyl- 
(l-4C)alkoxy: 



2 -nethoxyethylthioniethyl , 

2 -ethoxyethylthionethyl , 

3 -we thoxypr opyl thionethyl , 

2- (2-nethoxyethylthio)ethyl and 
2 - ( 2 - e thoxy e thy 1 1 h 1 o ) e thy 1 ; 
phenoxyDethyl, 2-phenoxyethyl and 

3- phenoxypropyl; 

anillnonethyl, 2-anilinoethyl and 
3-anilinopropyl; 

phenylthiomethyl, 2-phenylthioethyl 
and 3-phenylthiopropyl; 
cyanonethyl, 2-cyanoethyl and 
3-cyanopropyl; 

2-f luoroethoxy, 2-chloroethoxy, 

2- bronoethoxy, 3-fluoropropoxy and 

3- chloropropoxy; 

2-hydroxyethoxy r 3-hydroxypropoxy 
and 4-hydroxybutoxy; 

2 - ace toxyethoxy , 2 -prop! onyloxy- 
ethoxy, 2-butyryloxyethoxy and 

3- acetoxypropoxy; 

2- methoxyethoxy, 2-ethoxyethoxy, 

3- methoxypropoxy and 
4 -me thoxybutoxy ; 

carboxyne thoxy . 1-carboxyethoxy , 

2- carboxyethoxy and 

3- carboxypropoxy; 

nethoxycarbonylnethoxy t e thoxy - 
carbonyloethoxy, 1 -roe thoxy- 
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for carbamoyl- (l-4C)alkoxy: 



for N-(l-4C)alkylcarbamoyl- 
(1-4C) alkoxy: 



for N,N-di-[(l-4C)alkyl]. 
carbamoyl- ( 1-4C) alkoxy : 



for amino- (2-4C) alkoxy: 

for (l-4C)alkylamino-(2-4C)- 

alkoxy: 



for di-[(l-4C)alkyl]ainino- 
(2-4C)alkoxy: 



for (2-4C)alkanoyloxy: 



for hydroxy-(2-4C)alkanoyloxy: 



carbonylethoxy, 2-methoxy- 
carbonylethoxy, 2-ethoxy- 
carbonylethoxy and 3-methoxy- 
carbonylpropoxy; 

carbamoylraethoxy, 1-carbamoylethoxy, 

2- carbainoylethoxy and 

3- carbamoylpropoxy; 

N-methylcarbamoylmethoxy , 

N-ethylcarbamoylmethoxy, 

2- (N-raethylcar bamoyl ) ethoxy , 

2- (N-ethylcarbamoyl)ethoxy and 

3- (N-methylcarbamoyl)propoxy; 

N , N- dime thy lc ar bamoy lme thoxy , 

N-ethyl-N-methylcarbamoylmethoxy, 

N,N-diethylcarbamoylmethoxy, 

2 - ( N , N- dimethylcar baraoyl ) ethoxy , 

2- (N,N-diethylcarbamoyl)ethoxy and 

3- (N,N-dimethylcarbamoyl)propoxy; 
2-aminoethoxy and 3-aminopropoxy; 

2- methylaminoethoxy, 2-ethyl- 
aminoethoxy, 2-propylaminoethoxy , 

3- methylaminopropoxy and 
3-ethylaminopropoxy; 

2-dimethylaminoethoxy, 

2- (N-ethyl-N-methyl) ethoxy, 

2-diethylaminoethoxy, 

2- dipropylaminoethoxy, 

3- dimethylaminopropoxy and 
3-diethylarainopropoxy; 
acetoxy, propionyloxy and 
butyryloxy; 

2 -hydroxyacetoxy , 



10 



EP 0 566 226 A1 



3- hydroxypropionyloxy and 

4 - hydroxybutyry loxy ; 



for (l-4C)alkoxy-(2-4C)- 
alkanoyloxy: 

for phenyl- (l-4C)alkoxy: 
for phenoxy-(2-4C)alkoxy: 
for anilino-(2-4C)alkoxy: 
for phenylthio-(2-4C)alkoxy: 

for piperidino-(2-4C)alkoxy: 

for morpholino-(2-4C)alkoxy: 

for piperazin-l-yl-(2-4C)alkoxy: 

for 4-(l-4C)alkylpiperazin-l-yl- 
(2-4C)alkoxy: 

for halogeno-(2-4C)alkylamino: 

for hydroxy- (2-4C)alkylamino: 

for (2-4C)alkanoyloxy- 
( 2-4C) alkylamino : 



2- methoxyacetoxy, 2-ethoxyacetoxy 
and 3-methoxypropionyloxy; 
benzyloxy, 2-phenylethoxy and 

3- phenylpropoxy; 

2-phenoxyethoxy, 3-phenoxypropoxy 
and 4-phenoxybutoxy; 
2-anilinoethoxy, 3-anilinopropoxy 
and 4-anilinobutoxy; 

2- phenylthioethoxy, 

3- phenylthiopropoxy and 

4 - pheny 1th iobutoxy ; 

2- piperidinoethoxy and 

3- piperidinopropoxy; 

2- morpholinoethoxy and 

3- morphollnopropoxy; 

2- (piperazin-l-yl)ethoxy and 

3- (piperazin-l-yl)propoxy; 

2- (4-methylpiperazin-l-yl)ethoxy and 

3- ( 4-methylpiperazin- 1 -yl ) propoxy ; 
2-f luoroethylaraino, 
2-chloroethylamino , 

2- bromoethylamino , 

3- f luoropropylamino and 
3-chloropropylamino ; 

2- hydroxyethylamino , 

3- hydroxypropylamino and 

4- hydroxybutylamino ; 

2-acetoxyethylamino , 
2-propionyloxyethylamino , 

2- butyryloxyethylamino and 

3- acetoxypropylamino; 
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for (l-4C)alkoxy-(2-4C)alkyl- 
amino: 



for carboxy-(l-4C)alkylamino: 



for (l-4C)alkoxycarbonyl- 
( 1 - 4C ) alky laraino : 



for carbamoyl-( l-4C)alkylamino: 



for N-(l-4C)alkylcarbaraoyl- 
( 1-4C) alkylamino : 



for N,N-di-[(l-4C)alkyl] 
carbamoyl- ( 1-4C) alkylamino : 



for amino-(2-4C)alkylamino: 



2-methoxyethylamino , 

2- ethoxyethylamino, 

3- methoxypropylamino and 
3-ethoxypropylamino; 
carboxymethylamino , 

1 - carboxyethylaraino , 

2- carboxyethylamino and 

3- carboxypropylamino ; 

methoxycarbonylmethylamino, 
ethoxycarbonylmethylamino , 

1- methoxycarbonylethylamino, 

2- methoxycarbonylethylaraino, 

2- ethoxycarbonylethylamino and 

3- methoxycarbonylpropylamino; 
carbaraoylmethylamino , 

1- carbamoylethylamino, 

2- carbamoylethylamino and 

3- carbamoylpropylaraino ; 

N-methylcarbamoylmethylamino, 

N-ethylcarbarooylmethylaraino , 

2- (N-raethylcarbamoyl)ethylamino, 

2- (N-ethylcarbaraoyl)ethylamino and 

3 - ( N-methylcarbamoyl ) propylamino ; 

N,N-dimethylcarbamoylmethylaraino, 

N-ethyl-N-methylcarbamoylmethylamino 

N , N-diethylcarbamoylmethylainino , 

2-(N f N-dimethylcarbarooyl)ethylamino, 

2-(N,N-diethylcarbamoyl)ethylamino 

and 3 - ( N, N- dime thy lc arbamoyl ) propyl - 

amino; 

2-aminoethylamino, 3-aminopropyl- 
amino and 4 -amino butyl ami no ; 
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for (l-4C)alkylamino- 
(2-4C) alky lamino: 



for di-[(l-4C)alkylJaraino- 
( 2 - 4C ) alky lamino : 

for phenyl- ( 1-4C) alky lamino: 
for phenoxy-(2-4C)alkylamino: 
for anilino-(2-4C)alkylamino: 
for phenylthio-(2-4C)alkylamino: 
for ( l-4C)alkoxycarbonylamino: 

for ( l-4C)alkylsulphonylamino: 

for halogeno- ( 2-4C ) alkanoylamino : 

for hydroxy- (2-4C) alkanoylamino: 

for (l-4C)alkoxy-(2-4C)- 
alkanoylamino : 



2-methylaminoethylamino, 2 -ethyl - 
aminoethylamino, 2 -propy lamino - 
ethylaraino, 3 -me thy lamino propyl - 
amino, 3 -ethyl ami nop ropy lamino and 
4-me thylaminobutylamino ; 

2-dimethylaminoethylamino , 

2- (N- ethyl -N-methy lamino ) ethylamino , 

2-diethylaminoethylamino, 

2- dipropylaminoethylamino , 

3- dimethylaminopropy lamino , 

3- diethylaminopropylamino and 

4- dimethylaminobutylamino; 
benzy lamino, phenethylamino and 
3-phenylpropylamino; 

2 - phenoxy ethylamino and 

3- phenoxypropylamino; 

2- anilinoethylamino and 

3- anilinopropylamino; 

2 - phenylthioethy lamino and 

3- phenylthiopropylamino ; 
methoxycarbonylamino, ethoxy- 
carbonylamino and propoxy- 
carbonylamino ; 

methylsulphonylamino, ethyl- 
sulphonylamino and propyl- 
sulphonylamino ; 

2- chloroacetamido, 2-bromoacetamido, 

3- chloropropionamido and 3-bromo- 
propionamido ; 

2-hydroxyacetamido, 3-hydroxy- 
propionamido and 

4- hydroxybutyramido ; 

2-methoxyacetamido, 2-ethoxy- 



13 



# 



EP 0 566 226 A1 



# 



for carboxy-(2-4C) alkanoylamino: 

for (l-4C)alkoxycarbonyl- 
( 2 - 4C ) alkanoy 1 ami no : 



for carbamoyl- (2-4C) alkanoy 1 
amino: 

for N-(l-4C)alkylcarbamoyl- 
( 2- 4C) alkanoy laraino: 



for N,N-di-[(l-4C)alkyl]- 
carbamoyl- ( 2 - 4C ) alkanoylamino : 



for amino- (2-4C) alkanoylamino: 

for (l-4C)alkylaraino-(2-4C)- 
alkanoylamino : 



acetamido, 2-propoxyacetamido, 
3-methoxypropionamido, 

3- ethoxypropionamido and 

4- methoxybutyramido ; 

2- carboxyacetamido, 

3- carboxypropionamido and 

4- carboxybutyramido; 

2-methoxycarbonylacetamido, 

2- ethoxycarbonylacetamidb , 

3- methoxycarbonylpropionamido and 

at 1 ' 

3-ethoxycarbonylpropionamido ; 

2- carbamoylacetamido, 

3- carbamoylpropionaraido and 

4- carbamoylbutyramido ; 

2 - (N-me thylcarbamoyl ) acetamido , 

2- (N-ethylcarbamoyl) acetamido, 

3- (N-me thylcarbamoyl )propionamido, 
3- (N-ethylcarbamoyl ) propionamido and 
4 - (N-me thylcarbamoyl ) butyraraido ; 

2 - ( N, N- dime thylcarbamoyl ) acetamido , 

2- (N- ethyl -N-me thylcarbamoyl )- 
acetamido , 2 - (N , N- die thylcarbamoyl ) - 
acetamido, 3-(N,N-dimethyl- 
carbamoy 1 ) propionamido , 

3- (N , N-diethylcarbamoyl ) - 
propionamido and 4- (N, N-di- 
methylcarbamoyl ) butyraraido ; 
2-aminoacetamido, 3- amino - 
propionamido and 4-aminobutyramido; 



2-methylaminoacetamido , 
2-ethylaminoacetamido, 
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2 



A 



3 



p ro pyl amino acetami do , 
methylaminopropionamido,, 
ethylaminopropionamido and 
methylaminobutyramido ; 



for di-[(l-AC)alkyl]amino-(2-4C)- 
alkanoylamino: 



2 



dimethyl ami no acetami do , 

( N-ethyl-N-methylaraino ) acetaraido , 

diethylaminoacetaraido , 

dimethylaminopropionamido, 

diethylaminopropionamido and 

dimethylaminobutyramido. 



2 
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When R 1 is (1-3C)alkylenedioxy the oxygen atoms of each such group occupy adjacent positions on the 
quinazoline ring. 

Suitable values for the substituents which may be present on the phenyl ring when R 1 is benzamido or 
benzenesulphonamido, R 2 is benzamido or on a R 1 substituent which contains an anilino, phenoxy or phenyl 
group include, for example:- 
for halogeno: fluoro, chloro and bromo; 

for (1-4C)alkyl: methyl, ethyl and propyl; 

for (1-4C)alkoxy: methoxy, ethoxy and propoxy. 

A suitable value for R 2 when it is halogeno is, for example, fluoro, chloro, bromo or iodo; and when it is (2- 
4C)alkanoyl is, for example, acetyl, propionyl or butyryl. 

A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the invention is, for example, an 
acid-addition salt of a quinazoline derivative of the invention which is sufficiently basic, for example, an acid- 
addition salt with, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, 
phosphoric, trifluoroacetic, citric or maleic acid. In addition a suitable pharmaceutically-acceptable salt of a qui- 
nazoline derivative of the invention which is sufficiently acidic is an alkali metal salt, for example a sodium or 
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an ammonium salt or 
a salt with an organic base which affords a physiologically-acceptable cation, for example a salt with methy- 
lamine, dimethylamine, trimethyl amine, piperidine, morpholine or tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention include, for example, quinazoline derivatives of the formula 
I, or pharmaceutically-acceptable salts thereof, subject to the exclusions defined hereinbefore, wherein:- 

(a) m is 1 or 2 and each R 1 is independently hydroxy, (1-4C)aIkoxycarbonyl, (1-4C)alkyl, (1-4C)alkoxy or 
(1-3C)alkylenedioxy; and n and R 2 have any of the meanings defined hereinbefore or in this section relating 
to particular novel compounds of the invention; 

(b) m is 1 or 2 and each R 1 is independently hydroxy, amino, (1-4C)alkoxycarbonyi, (1-4C)alkyi, (1-4C)al- 
koxy, (1-3C)alkytenedk>xy, halogeno-(1-4C)alkyl (but trifluoromethyl is excluded), (1-4C)alkylamino-(1- 
4C)alkyl, di-[(1-4C)alkyl]amino-(1-4C)alkyl, piperidino-(1-4C)alkyl, morpholino-(1-4C)alkyl, piperazin-1-yl- 
(1-4C)alkyl, hydroxy-(2-4C)alkylthio-(1-4C)alkyl, hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, (1- 
4C)alkoxycarbonyl-(1-4C)alkoxy, carbamoyl-(1-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, di-[(1-4C)al- 
kyl]amino-(2-4C)alkoxy, hydroxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)alkyl amino, (1-4C)alkylamino-(2- 
4C)alkyiamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino t (2-4C)alkanoylamino, hydroxy-(2-4C)alkanoyta- 
mino or (1-4C)alkoxy-(2-4C)alkanoylamino; and n and R 2 have any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the invention; 

(c) m is 1 or 2 and each R 1 is independently hydroxy, (1-4C)alkoxy, (1-3C)alkylenedioxy, hydroxy-(2-4C)al- 
koxy, (1-4C)alkoxy-(2-4C)alkoxy, (1-4C)alkoxycarbonyi-(1-4C)alkoxy, carbamoyl-(1-4C)alkoxy or di-[(1- 
4C)alkyl]amino-(2-4C)alkoxy; and n and R 2 have any of the meanings defined hereinbefore or in this sec- 
tion relating to particular novel compounds of the invention; 

(d) m is 1 or 2 and each R 1 is independently amino, hydroxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)alky- 
iamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino, (2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino or 
(1-4C)alkoxy-(2-4C)aikanoyiamino; and n and R 2 have any of the meanings defined hereinbefore or in this 
s ction r lating t particular novel comp unds of the invention; 
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(e) m te 1. 2 or 3 and ach R 1 b irBBndentiy hydroxy, amino, carboxy, ureWo, (1-4^p>xycarbonyt, 
hydroxyamino. trtfluoromethoxy. <1-4€)alkyt, (1-4C)alkoxy, <1-3C)alkytenedtaxy # <1UC)alkytamlno, di-[(1- 
4C)a!kyf]amino. pip ridlno. morphoJino, pip razln-1-yl, 4-(1-4C)aIkylplperazIn-1-yl. <1-4C)8lkytthlo, halo- 
geno-(1-4C)alky1 (but trifluoromethyl la excluded), (1-4C)atkoxy-(1-4C)alkyl, (1^C)alkylamlno-(1-4C)ai- 
kyi dl-[(1-4C)aJkyf]amlno-(1-4C)alkyl, plperidino-(1-4C)alky1. morphollnc-{1-4C)aJkyl, plperazJn-1-yH1- 
40)8^, hydroxy-(2-4C)alkoxy-<1-4C)aJkyl t (1-4C)alkoxy-(2-4C)alkoxy-{1-iC)aI>cyi t <1-4C)aikyUhio-(1- 
40)8^. hydroxy-(2-4C)alky1thlo-(1-4C)alkyl, anninc<(1^C)alkyl, pheny^thkK1^C)alkyt. cyarn>-<1-4C)aJ- 
kyi, haJogeno-(2-4C)alkoxy. hydroxy-<2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkQxy. (1-4C)alkoxycarbonyl-(1- 
4C)alkoxy. carbamoyl-{1-4C)alkoxy, (1-4C)aJkyiamino-(2-4C)alkoxy. dK(1-4C)aJkyl]amlno-(2-4C)aIkoxy, 
(1-4C)alkoxy-<2-4C)alkanoyloxy, phenyl-<1-4C)alkoxy. phenoxy-(2-4C)alkoxy, anfl!no-(2-4C)alkoxy t pl- 
peridino-(2-4C)alkoxy f rnorpholino»(2-4C)alkoxy. piperazin-1-yl-(2^C)alkoxy, hydrcxy-{2-4C)aIkyiarnlno. 
(1-4C)alkoxy-{2-4C)alkytamlno, (1^C)aIkylamino-(2-4C)alkylamino, dH(1-4C)aIkyrjamlno-(2-4C)alkyla- 
mlno, (2-4C)afkanoyiamjno, benzamido, 3-phenylureido. 2-oxopyrrotIdln-l-yl, haJogeno-{2-4C)aIkanoyta- 
mlno, hydrdxy-(2-4C)alkanoytarnino, (1-4C)alkoxy-{2-4C)alkanoylamlno or (1-4C)alkoxycart>onyH2- 
4C)a!kanoy1amlno; and n and R l have any of the meanings defined hereinbefore or In this section relating 
to particular novel compounds of the invention; 

(f) m to 1 or2 and each R 1 Is Independently hydroxy, amino, ureldo, {1-4C)alkoxycarbonyl, trifluoromethoxy, 
(1-4C)aJkyl, (1-4C)alkoxy, (1-3C)afkyienedloxy, (1-4C)alky1amlno, d4(1-4C)ancyfJamJno, piperidlno, mor- 
phollno, (1-4C)alkytthlo. halogeno~(1-4C)alky1 (but trifluoromethyl Is excluded), cyano-<1-4C)alkyl. halo- 
geno-(2-4C)a!koxy. hydroxy-(2-4C)a!koxy, <1-4C)alkoxy-<2-4C)alkoxy, carbamoy1-(1-4C)aIkoxy < (1-4C)aI- 
koxy-<2-4C)alkanoyloxy. phenyl-(1-4C)alkoxy, anfflno-(2-4C)aikoxy. (1^C)aikoxy^-4C)alkylamlno. (2- 
4C)alkanoylamino # halogeno-(2-4C)aJkanoylamlno, 3-phehylureido, 2-oxopyrrolkfin-1-yt or (1~4C)alkoxy- 
(2-4C)alkanoy1amino; and n and R a have any of the meanings defined hereinbefore or In this section re- 
lating to particular novel compounds of the Invention; 

(g) n is 1 or 2 and each R* Is independently hydrogen, haiogeno, trifluoromethyl, nltro. cyano, (1-4C)a)kyt, 
<jL[(1-4C)alky0amlno or (1-4C)alkytthio; and m and R 1 have any of the meanings defined hereinbefore or 
in this section relating to particular novel compounds of the invention; 

(h) n is 1 or 2 and each R* b Independently haiogeno, trifluoromethyl or (1-4C)a!kyJ; and m and R 1 have 
any of the meanings defined hereinbefore or in this section reiating to particular novel compounds of the 
Inv ntion; or 

(I) n is 1 or 2 and each R* te independently hydrogen, hydroxy, haiogeno, trtnucrornethyt, amino, nltro, cy- 
ano or (1-4C)alkyt; and m and R 1 have any of the meanings defined hereinbefore or in this section reiating 
to particular novel compounds of the invention. 

A preferred compound of the invention Is a quinazoline derivative of the formula i wherein m is 1 or 2 and 
ach R 1 Is Independently hydroxy, methyl, ethyl, methoxy. ethoxy or methytenedioxy; 
n b 1 and R 2 la hydrogen, fluoro, chJoro, bromo. lodo, methyl or ethyl; 
or a pharmaceuticaDy-acceptable acid-addition salt thereof; 

xceptthat4-anBino-e-methylqulnazollne or the hydrochloride salt thereof and 4-anfllno-6,7«Klimethoxyquina- 
zofine or the hydrochloride salt thereof are excluded. 

A further preferred compound of the invention b a quinazoline derivative of the formula I 
wherein <R% b 6-hydroxy, 7-hydroxy, 6.7-dIhydroxy, 6-methyl, 7-methyl, e-methoxy, 7-methoxy, 6,7-dime- 
thoxy or 6.7-methytenedloxy; and 
(R2) n te S'-cWoro, 3 -bromo or 3'wnethyl; 
or a pharmaceuticaDy-acceptable acid-addition salt thereof. 

A specific preferred compound of the invention Is the following quinazoline derivative of the formula I, or 
a pha/maceuticaJly-acceptable acid-add Won salt thereof* 

ejKllmethoxy^HS'-methylanilino^ulnazoline. 8.7Klimethoxy-4-{3 , -chJoroanDino)quinazoline. 6,7-dime- 
thoxy^3'-brornoannino)quinazollne, ej-methylenedloxy^S'-methylanllno^uinazoline, 7-methoxy-4-(3 t - 
methyianilino)qu!nazol!ne, 7-hydroxy-4-(3 , -methylannino)quInazollne, S-niethyM-^'-methytanilnoJquinazo- 
llne r 7-methoxycarbonyM-(3 -me 

A further preferred compound of the Invention b a quinazoline derivative of the formula I wherein m to 1 
or 2 and each R 1 b Independently hydroxy, amino, methoxy carbonyi, ethoxy carbonyl, methyl, ethyl, methoxy, 
thoxy, methyienedioxy, dibromomethyt, dimethylaminomethyl, piperazln-1-ylmethyl. 2-hydroxyethytthiome- 
thyl, 2-hydroxyethoxy, 3-hydroxypropoxy f 2-methoxye thoxy, 2-ethoxy ethoxy, 3-methcxypropoxy, 3-ethoxy- 
propoxy, methoxycart>onylmethoxy, et hoxycarbonylmethoxy, carbamoylmethoxy. 2-dimethylamlnoethoxy. 2- 
dietnyiamlnoethoxy, 2-hydroxyet hyi amino, 3-hydroxypropylarnlno. 2-methoxyethyiamlno, 2-ethoxyethylamk 
no, 3-methoxy propyl amino. 3-ethoxycropylamlno, 2-dimet hylamlnoe t hyiamino. 2-diethyiamlnoethyt amino. 3- 
dlrrtethylaminopropylamino, 3-diet hylamsnopropylamino, acetamido, propionamido, 2-rnethoxyacetamido or 2- 
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ethoxyace tamido; 

n to 1 or 2 and ach R 2 to independently fluoro, chloro. bromo. trifluoromethyl, methyl or ethyl; 
or a phaxmaceuticafly-acceptable salt thereof. 

A further preferred compound of th invention to a quInazoJIne derivative of the formula I 
wherein (R% to 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6- amino, 7-amino, 6-methyi, 6,7-dimethyl, 7-methoxy, 
6,7-dimethoxy, 6-hydroxy-7-rnethoxy. 7-hydroxy-6-methoxy, 6,7-methylenediQxy, 6-{2- hydroxy ethylthiorne- 
thyl), 7^2-hydraxyethoxy>-6-fnethoxy a 6,7-dK2-hydroxyethoxy), 6-methoxy-7-(2-methoxyethoxy) a 7-carba- 
moyimet hoxy-6-me t hoxy f 7-{2-d!methy1 amino thoxy)-6-methoxy. 5-(2-methoxyethyt8mino) l 6-acetamido or 
7-(2-methoxyac tamido); and 

(R'Ja to 4'-fluoro, 3'-chIoro. 3-bromo, 3 v -methy1, 3 -trifluoromethyl or4*-fluoro-3'-trifluoromethyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention to a quInazoJIne derivative of the formula I 
wherein (R 1 )„ to 6-amino. 7-amino. 6-{2-met hoxyet hyia mino), 6-acetamido or 7-(2-methoxyacetamido); and 
(R2) B to 3'-chJoro. 3 -methyl or 3 •-trifluoromethyl; 
or a pharmaceutically-acceptable acid addition salt thereof. 

A further specific preferred compound of the invention to the following quinazofine derivative of the formula 
I, or a pharmaceutically-acceptable acid-addition salt thereot- 

6 f 7-dimetho^^(3Vtrifluorc>methyianIino)quinazoline v 6-hydrox7-7-methoxy-4-(3 v -methyianiino)quinazo- 
Itn , 7-hydroxy-6-methoxy-4-(3 , -methyianiIino)quina2oline, 7-amino-4-{3 , -methy1anilIno)qulnazoJine, &-ami- 
no-4-(3'-methylannino)qutnazoline t 6-amino-4-(3'-chloroaniino)quinazoHne, 6-acetamido-4-(3*-methy1anili- 
no)quinazodne, e-*(2-met hoxyet hy1amlnoH-{3*-methylanllino)quina2oline, 7-(2-methoxyacetamicto)-4-(3'- 
methylanaino)quinazofine a 7-(2-hydroxyethoxy)-6-methoxy^(3 p *methylanUino)quinazoline or 7-(2-met hox- 
yet hoxy>-6-methoxy^(3 f -nnethylan0tno)quinazofine. 

A further preferred compound of the Invention to a quinazofine derivative of the formula I 
wherein m to 1, 2 or 3 and each R 1 to independently hydroxy, amino, ureido, met hoxy carbonyi, ethoxycarbonyl, 
hydroxyamino. triflupromethoxy, methyl, ethyl, met hoxy. etboxy. propoxy. isopropoxy. butoxy, methyfene- 
dioxy, ethylenedioxy. methyiamino. ethylamino. dimethyfamino. diethyiamino, piperidino, morpholino. me- 
thyl thio, ethylthlo, bromomethyf, dibromomethyi, methoxymethyl, plperidinomethyt, morpholinomethyl, piper- 
azJn-1-ytmethyl, nwthoxyettaxymethyf, methyUhiomethyl, 2-hydroxyethyIthiornethyi, anilinomethyl, phenyi- 
thiomethyl. cyanomethyi,2-bromoethoxy. 2-hydroxyethoxy, 3-hydroxypropoxy, 2-met hoxyet hoxy, 2-ethoxye- 
thoxy, 3-met hoxy propoxy, 3-et hoxy propoxy, me t hoxyca rbonyimet hoxy. ethoxycaifeonylmethoxy. carbamoyt- 
methoxy, 2-dimethylaminoethoxy, 2-diethyiaminoethoxy, 2-met hoxyacetoxy, benzyloxy, 2-anflInoethoxy, 2- 
piperidinoethoxy; 2-morphoiinoethoxy, 2-(piperazin-1-yf)ethoxy, 2-hydroxy ethyl amino, 3-hydroxypropylamf- 
no, 2-methoxyethyi amino, 2-ethoxye.thyf amino. 3-met hoxypropylamino, 3-ethoxypropylamlno, 2-dtmethyfa- 
minoethylamlno, 2-diethylamtnoethylamIno, 3-dimethylaminopropylamino, 3-diethylamInopropylamino, acet- 
amido, propionamido. benzamkJo, 3-phenylureido^2-chioroacetamido t 2-oxopyrjDlkJinr 1 -yJ, 2JiydrDxyaceta- 
mido, 2-met hoxy ace tamido or 2-ethoxyacetamido; 

ri to 1 or 2 and each R a to independently hydrogen, fluoro, chloro, bromo, trifluoromethyl. nitro, cyano, methyl 
or ethyl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention to a quinazofine derivative of the formula I 
wherein (R 1 ). to 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino. 7-amino. 6-ureido, 6-trifluorornethoxy. 6-me- 
thyl, 6,7-dimethyf, 6-methoxy, 7-methoxy. 6J-dimethoxy. 6 J-diethoxy r 6- hydroxy- 7-met hoxy, 7-hydroxy-6- 
methoxy. &-amino-7-methoxy, 6-amino-7-methytthio t 5-amino-6.7-dimethoxy, 6-methaxy-7-i8opropoxy, 6.7- 
methyienedioxy. 6.7-ethytenedioxy, 6-dimethyiamino, 6-methoxy methyl, 6-(2-met hoxyet boxy methyl), 6-cya- 
nomethyl, 7-<2-hydroxyethoxy>-e-methoxy f 6 ,7-di-(2- hydroxy et hoxy), ©-<2-met hoxyet hoxy). 6-methoxy-7-(2- 
met hoxyet hoxy), 6,7-di-(2-met hoxyet hoxy), 7-(2-bromoe t hoxy)-6-met hoxy, 7-b e nzyioxy-6- rrv? f .Vr^.-- . $-»2- 
methoxyethyl amino), 6-acetamido, 6-(2-chloroace tamido), 6-<2-met hoxy ace tamido) or7-(2-motrrrr^ i ^ l ami- 
do); and (R*). to hydrogen, 4 -fluoro, ^-chloro, 3'-bromo, 3\4'-dIchIoro t 4'-f]uoro-3 , -chloro, S'-trtiuoromethyl, 
4^nuoro-3 -trifluoromethyf, 3-nitro. 3*-nitro~4*-chlon>. 3*-nltn>4 -fluoro or 3 , -methyi; 
or a pharmaceuticaOy-acceptable add-addition salt thereof. 

A further specific preferred compound of the Invent-on to the following qulnazollne derivative of the formula 
I. or a pharmaceutically-acceptable acid-addftion salt Misreot* 

4-<3 , -chk>ro^-fluoroanBino)^,7-dimethoxyquina^ine, 4~ 2\4 f -dfchion>aniino)-6,7-din^thoxyqj:-azo,ine, 
6.7-dlrr«thoxy-^(3'-nitroanDino)qulnazoline, 6,7-dtethoxy-4^c :^:-iin?!lno)qL;,r4izolIne 4 6-melhoxy-4-(3'- 
methyl8nntno)qufnazoJlne, 4-<3'-chloroannino)-6-rnethoxyquin 6.7-ethyienedloxy-4-(3'-methylani1i- 
no)quinazoUne, 6-amino-7-methoxy-4-(3-methylanaino)quinazoline a 4-(3'-methylanIino)-6-ureidoquiriazo!ine 
or 6-<2-methoxyethoxymethy1)^4-(3-methyianaino)quinazoline. 
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A furth r preferred compound of^fctovention Is a qufnazoline derivative of the formM^ 
wherein (R 1 )„ is 6-hydroxy, 7-hydrox|||^-dlhydroxy, fr- amino, 7-amino, 6-ureWo, 6-trtflu«BRetboxy, 6-me- 
thyt. 6.7-dlmethyl, 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy- 7-methoxy, 7-hydroxy-6- 
methoxy, 6-amlno-7-met hoxy, 6^amino-7-methytthlo, 5-amlno~6,7-dlmethoxy, 6-rnethoxy-74aopropoxy t 6.7- 
methyienedioxy, 6,7-ethyienedioxy. e-methylamino, 7-methyf amino. 6-dlmethyl amino, 6-arnino-7-methyiaml- 
no, 6-methoxym thyi, 6-bromomethyf, &-(2-met hoxyet hoxymet hyl), 6-cyanomethyt, 6-metrtyithlometrtyl, 6- 
phenyUhiomethyl, 7-(2-hydroxyethoxy>-6-methoxy, 6.7-dK2-hydroxyethoxy), 6^2-bromoethoxy). 6-(2-me- 
t hoxyet hoxy). 6-methoxy-7-(2-met hoxyet hoxy), 6. 7-o*K2-met hoxyet hoxy). 7-<2-brornoet hoxy}-8~met hoxy, 7- 
benzyloxy-6-m thoxy. 6-(2-methoxyethyf amino), 6-ac tamido, 6-benzamldo, 6^2-chloroacetamldo), 6-<2- 
methoxyacetamldo) or 7-(2-methoxyacetamido); and (R*j n la hydrogen, 4-fluoro. 3'-chloro. 3*-brorno. 3\4'-di- 
chloro, 4-fluoro-3 , -chJoro, 3*4rifluoromethyl, 4 t -fiuoro-3 , -trffluoromethyl i 3"-nitro, 3 t -nftro-4'-chloro < 3 p -nltro-4*- 
fluoro or 3 '-met hyl; 

or a pharmaceuticafly-acceptable arid-8ddltlon salt thereof. 

A further specific preferred compound of the invention is the following quinazoflne denVative of the formula 
I, or a pharmaceutteally-acceptable arid-addition salt thereot- 

6 ( 7-dK2-methoxyethoxyH-(3-methylanIino)quin8Zorine, 6^imetrtytamino-4^3*-methytanaino)qulnazoline 
or 6-bertzamfdo-4^3'-methyianiIino)quinazoline. 

A quinazoflne derivative of the formula I, or a pharmaceuticafiy-acceptable salt thereof, may be prepared 
by any process known to be applicable to the preparation of chemically-related compounds. A suitable process 
Is, for example, illustrated by that used in UK Patent Application No. 2033894. Such processes, when used to 
prepare a quinazoflne derivative of the formula I, or a phermaceutically-acceptable salt thereof, are provided 
as a further feature of the invention and are illustrated by the following representative examples in which, un- 
less otherwise stated. R 1 , m, n and R 2 have any of the meanings defined hereinbefore for a quinazoflne der- 
ivative of the formula 1. Necessary starting materials may be obtained by standard procedures of organic chem- 
istry. The preparation of such starting materials is described within the accompanying non-limiting Examples. 
Alternatively necessary starting materials are obtainable by analogous procedures to those fflustrated which 
are within the ordinary skill of an organic chemist 

(a) The reaction, conveniently In the presence of a suitable base, of a qulnazollne of the formula III (set 
ut hereinafter), wherein 2 Is a dlsplaceable group, with an anOine of the formula IV. 

A suitable dtsptaceable group Z is, for example, a halogeno, alkoxy, arytoxy or sulphonyioxy group, 
for example a chloro, bromo, methoxy. phenoxy, methanesufphonyloxy or toluene-£-su!phonytoxy group. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, Z6-lutidine, 
coHldine, 4-dlrnethyJaminopyridlne, friethyiamlne. morphofine. N-met hylmorpholine or dlazablcy- 
do[5.4.0)undec-7-eno 1 or, for example, an alkali or alkaline earth metal carbonate or hydroxide, for exam- 
ple sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydrox- 
W . 

The reaction b preferably carried out In the presence of a suitable Inert aoh/ent or dluent for example 
an alkanof or ester such as methanol, ethanol. isopropano! or ethyl acetate, a halogenatad solvent such 
as methylene chloride, chloroform or carbon tetrachloride, an ether suchaa tetrahydrofuranor 1,4-dioxan, 
an aromatic solvent such as toluene, or a dipolar a pro tic solvent such as N.N-dimethyfformamlde, N,N- 
dimethyiacetamide. N-met hyl pyrrolldin-2-one or dimethyisulphoxide. The reaction is conveniently carried 
ut at a temperature In the range, for example, 1 0 to 150*C, preferably In the range 20 to 80*C 

The qulnazollne derivative of the formula I may be obtained from this process in the form of the free 
base or alternatively it may be obtained in the form of a salt with the acid of the formula H-Z wherein Z 
has the meaning defined hereinbefore* When it is desired to obtain the free base from the salt, the salt 
may be treated with a suitable base as defined hereinbefore using a conventional procedure. 

(b) For the production of those compounds of the formula I wherein R 1 or R 2 Is hydroxy, the cleavage of 
a quinazoflne derivative of the formula I wherein R 1 or R 2 is (1-4C)aJkoxy. 

The cleavage reaction may conveniently be carried out by any of the many procedures known for such 
a transformation. The reaction may be carried out. for example, by treatment of the qulnazollne derivative 
with an alkali metal (1-4C)aIkytsuiphlde such as sodium ethanethiolate or, for example, by treatment with 
an alkali metal dlaryiphosphWe such as lithium diphenyiphosphWe. Alternatively the cleavage reaction 
may conveniently be carried out, for example, by treatment of the quinazoflne derivative with a boron or 
aluminium trihalfde such as boron tribromlde. Such reactions are preferably carried out In the presence of 
a suitable inert solvent or diluent as defined hereinbefore and at a suitable temperature as illustrated in 
th accompanying Examples. 

(c) For the production of those compounds of the formula 1 wherein R 1 or R 2 is a (1-4C)alkyl3ulphInyi or 
(1-4C)alkyisulphony! group, the oxidation of a quinazoline derivative of the formula I wherein R 1 or R 2 b 



18 



EP 0 566 226 A1 



a (1-4C)atky1thi group. 

A suitable oxidising agent Is, for example, any agent known In the art for the oxidation of thlo to sul- 
phlnyi and/or sulphonyl, for example, hydrogen peroxide, a peracid (such as 3-chloroperoxybenzolc or par- 
oxyacetic acid), an alkali metal peroxysulphate (such as p tesslum peroxymonosulphate), chromium trt- 
oxide or gaseous oxygen in the presence f piatinium. The oxidation is generally carrried out und r as 
mild conditions as possiN and with the requlr d stoichiometric amount of oxidising agent In ord r to re- 
duce the risk of over oxidation and damage to other functional groups. In general th reaction Is carried 
out In a suitable solvent or diluent such as methylene chloride, chloroform, acetone, tetrahydrofuran or tart- 
butyl methyl ether and at a temp nature, for example, -25 to 50 W C, conveniently at or n ar ambient tem- 
perature, that is in the range 15 to 35°C. When a compound carrying a sulphlnyi group is required a milder 
oxidising agent may also be used, for example sodium or potassium metapenodate, conveniently in a poiar 
solvent such as acetic acid or ethanoi. It will be appreciated that when a compound of the formula I con- 
taining a (1-4C)a!kyf6ulphonyf group Is required. It may be obtained by oxidation of the corresponding (1- 
4C)alkytsulphlny1 compound as well as of the corresponding (1-4C)alkyUhk> compound. 

(d) For the production of those compounds of the formula I wherein R 1 is amino, the reduction of a quina- 
zoline derivative of the formula I wherein R 1 is nitro. 

The reduction may conveniently be carried out by any of the many procedures known for such 8 trans- 
formation. The reduction may be carrried out, for example, by the hydrogenation of a solution of the nitio 
compound In an Inert solvent or diluent as defined hereinbefore in the presence of a suitable metal catatyst 
such as palladium or platinum. A further suitable reducing agent is, for example, an activated metal such 
as activated Iron (produced by washing iron powder with a dilute solution of an acid such as hydrochloric 
acid). Thus, for example, the reduction may be carried out by heating a mixture of the nitro compound and 
th activated metal In a suitable solvent or diluent such as a mixture of water and an alcohol, for example, 
methanol or ethanoi, to a temperature In the range, for example, 50 to 150*0, conveniently at or near 70*C. 

(e) For the production of those compounds of the formula I wherein R 1 Is (2-4C)alkanoyiamino or substi- 
tuted (2-4C)aIkanoyiamIno, ureido, 3-phenyf ureido or benzamkJo, or R 2 Is acetamido or benzamldo, the 
acyiatlon of a qulnazoiine derivative of the formula I wherein R 1 or R 3 Is amino. 

A suitable acylating agent Is, for example, any agent known in the art for the acyiatlon of amino to 
acylamlno, for example an acyl hallde, for example a (2-4C)alkanoyi chloride or bromide or a benzoyl chlor- 
ide or bromide, conveniently In the presence of a suitable base, as defined hereinbefore, an alkanoic add 
anhydride or mixed anhydride, for example a (2-4C)alkanoic add anhydride such as acetic anhydride or 
the mixed anhydride formed by the reaction of an alkanoic acid and a (1-4C)aJkoxycarbony1 hallde, for ax- 
ample a (1-4C)alkoxycarbonyf chloride, in the presence of a suitable base as defined hereinbefore. For 
the production of those compounds of the formula I wherein R 1 is ureido or 3-phenyfureido, a suitable acy- 
lating agent is, for example, a cyanate, for example an alkali metal cyan ate such as sodium cyanate or, 
„_ for example, an isocyanate suc h as pheny l Isocyanate. In general the acyfation b carried out in a suitable 
Inert solvent or diluent as defined hereinbefore and at a temperature, in the range, for example, -30 to 
120*C, conveniently at or near ambient temperature. 

(0 For the production of those compounds of the formula I wherein R 1 Is (1-4C)aJkoxy or substituted (1- 
4C)alkoxy orR' b (1 -4 CJalkylamino or substituted (1-4C)alkyiamlno, the alkytabon, preferably In the pres- 
nce fa suitable base as defined hereinbefore, of a qulnazoiine derivative of the formula I wherein R 1 to 
hydroxy or amino as appropriate. 

A suitable alkylating agent b, for example, any agent koowrjJnJhe^ari for the alkylation of hydroxy to 
alkoxy or substituted alkoxy, or for the alleviation of amino to 8lkyiamlno or substituted aJkylamino, for ex- 
ample an afkyi or substituted afkyf hallde, for example a (1-4C)afkyt chloride, bromide or Iodide or a sub- 
stituted (1-4C)atkyi chloride, bromide or iodide, In the presence of a suitable base as defined hereinbefore, 
in a suitable inert solvent or diluent as defined hereinbefore and at a temperature In the range, for example, 
10 to 140°C, conveniently at or near ambient temperature. 

(g) For the production of those compounds of the formula I wherein R 1 (a a carboxy substituent or a sub- 
stituent which Includes a carboxy group, the hydrolysb of a qulnazoiine derivative of the formula I wherein 
R 1 is a (1~4C)alkoxycart>onyi substituent or a substituent which includes a (I^Qalkoxycarbonyfl group. 

The hydrolysb may conveniently be performed, for example, under basic conditions as Blustrated in 
th accompanying Examples. 

(h) For the production of those compounds of the forn^ie f wherein W b an amino-, oxy-, thio- or cyano- 
substituted (1-4C)aJkyl substituent the reaction, preferably in the- ,ves3ncs> rf p euiiasiff base as defined 
hereinbefore, of a qulnazoiine derivative of the formula I wherein R 1 b a (1-*C,alfcyi substftuent bnsnng & 
dbplaceable group as defined hereinbefore with an appropriate amine, alcohol, thiol or cyanide. 

The r action b preferably carried out In a suitable inert solvent or dluent as defined hereinbefore and at 
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a temperature In the rang*, for exempA to 100*C, corjv nlerrtly at or war ambient H^re 

When a pharmaceutically-acceptab!?Mlt of a quinazollne derivative f the formula I Wfequlred. tt may 
be obtain d. for example, by reaction of aakJ compound with, for example, a auRabte acid using a conventional 

8 f>mC Mam o1 the Intermediates defined h rein are novel, for example, those of the formula III and these are 
provided aa a further feature of the Invention. Moreover some of the starting materials for uae m process variant 
(d) described hereinbefore, namely those compounds of the formula I wherein m to 2 or 3 and n of th R 
groups Is nitro. are n t only novel but also active as Inhibitors of receptor tyrosine knase. Accordingly these 

io compounds are provided as a further f ature of the Invention. 

A, stated hereinbefore the quinazoline derivative defined in the present inv ntion possesses antt-cancer 
activity which to believed to arise from the receptor tyrosine kinase Inhibitory activity of the compound. These 
properties may be assessed, for example, using one or more of the procedures set out below:- - 

(a) An In vitro assay which determines the ablity of a test compound to inhibit the enzyme receptor tyrosine 
15 klnaseTlteceptor tyrosine kinase was obtained In partially purified form from A-431 cdlsjderhred from hu- 
man vulval carcinoma) by procedures related to those described by Carpenter gtaK J.BMChe^ 1979. 
254. 4864. Cohen et aj.. J. Biol. Chem.. 1982. 257. 1523 and by Braun et al.. J. Biol. Cham.. 1984. 259. 

205 A-431 cells were grown to confluence using Dulbecco-a modified Eagle's medium (DMEM) containing 
20 5% fetal calf serum (FCS). The obtained cells were homogenised In a hypotonic borate/EDTA but ferat pH 

10 1 The homogenate was centrifuged at 400 g foMO minute* at CM'C. The supernatant was Mntrifuged 
at 25 000 0 for 30 minutes at 0-4'C. The pelleted material was suspended In 30 mM Hepes buffer at pH 
7 4 containing 5% glycerol. 4 mM benzamidlne and 1% Triton X-100. stirred for 1 hour at <M«C. end re- 
c' ntrtfuged at 100.000 g for 1 hour at 0-4'C. The supernatant, containing solubllsed receptor tyrosine Wn- 
25 ase. was stored in liquid nitrogen. 

For test purposes 40 pi of the enzyme solution so obtained was addad to a mixture of 400 |d of a mixture 
of 150 mM Hepes buffer at pH 7.4. 500 uM sodium orthovanadate, 0.1% TritonX-100. 10% glycerol. 200 
ul water. 80 ul of 25 mM DTT and BOui of a mixture of 12.5 mM manganese chloride. 125 mM magnesium 
chlorideand distilled water. There was thus obtained the test enzyme solution. 
30 Each test compound was dissolved In dlmethylsulphoxWe (DMSO) to give a 50 mM solution which 

was diluted with 40 mM Hepea buffer containing 0.1% Triton X-100. 10% glycerol and 10% DMSO to <£• 
a 500 uM solution. Equal volume* of this solution and a solution of epidermal growth factor (EGF; 20 ug/mJ) 

were n^wd.^ (3000CUmM> 2 50 uCI) was diluted to a volume of 2 ml by the addition of a solution of ATP 
(100 uM) In distilled water. An equal volume of a 4 mg/ml solution of the peptide Arg-A^L^Me-Cau-Asp- 
Ala-Glu-Tyr-Ala-AJa-Arg-Gly In a mixture of 40 mM Hepes buffer at pH 7.4. 0.1% Triton X-100 and 10% 

The teat compo'und/EGF mixture solution (5 u l) was added to the test enzyme solution (10 ul) and the 
mixtures Incubated at (M'C for 30 minutes. The ATP/peptide mixture (10 pi) was added and the mMure 
was incubated at 25°C for 10 minutes. The phosphorylation reaction waa terminated by the addition of 5% 
trichloroacetic acid (40 ul) and bovine serum albumin (BSA; 1 mg/ml. 5 ul). The mixture waa allowed to 
stand at 4-C for 30 minutes and than centrifuged. An aliquot (40 pi) of the aupernatant was placed onto a 
atrip of Whatman p 81 phosphocelluloae paper. The strip waa washed In 75 mM phosphoric add (4 x 10 
ml) and blotted dry. Radioactivity present In the filter paper was measured using a liquid acfntmatton coun- 
ter (Sequence A). The reaction sequence was repeated in t he absence of the EGF (Sequence B) and again 
In the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as fbDows:- 

% Inhibition - 100 c "_ (A B ~ B) x10 ° 
The extent of Inhibition was then determined at a range of concentrations of test compound to give 

(b) An°ln^ assay which determines the ability of a test compound to Inhibit the growth of the human 
naso-pharyngeal cancer cell line KB. 

KB cells were seeded Into wells at a density of 1 x 10* - 1.5 x 10* eefla per well and grown for 24 hours 
In DMEM supplemented with 5% FCS (charcoal-stripped). Cell growth was determined after incubabon 
for 3 days by the extent of metabolism of MTT tetrazollum dye to furnbh a bluish colour. Ce« I growth was 
then determined In the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a test com- 
pound at a range of concentrations. An ICm valus could then be calculated. 

(c) An In vivo assay In a group of male rats which determines the ability of a test compound (usually bo- 
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minist red orally as a ball-milled suspension in 0.5% polysorbate) to inhibit th stimulati n of liver hepa- 
tocyte growth caus d by the administration of th growth factor TGFa (400 ^g/kg subcutaneously, usually 
dosed twice, 3 and 7 hours r sp ctiv lyaft rth administration of the t stcomp und). 
5 In a control group of rats, the administration of TGFa causes on av rage a 5-fold stimulati n of liver hep- 

atocyte growth. 

Cell-growth in the control and test animals is determined as foilows:- 

On the morning of the day afterthe dosing of the test compound (or 0.5% polysorbate in the control group), 
the animals are dosed with bromodeoxyuridine (BrdU; 100 mg/kg intraperitoneally). The animals are killed four 

10 hours later and the livers are excised. 

Slices are cut from each liver and the uptake of BrdU is determined by a conventional immunohistochemical 
technique similar to that described on pages 267 and 268 of an article by Goldsworthy et a[. in Chemically 
Induced Cell Proliferation: Implications for Risk Assessment, Wiley-Liss Inc., 1991, pages 253-284. 
Further tests were carried out using a range of doses of the test compounds to allow the calculation of an ap- 

15 proximate ED 60 value forthe inhibition of liver hepatocyte proliferation as determined by inhibition of the uptake 
of BrdU. 

Although the pharmacological properties of the compounds of the formula I vary with structural change 
as expected, in general activity possessed by compounds of the formula I may be demonstrated at the following 
concentrations or doses in one or more of the above tests (a), (b) and (c):- 

20 Test (a)> IC50 in the range, for example, 0.0005-1 *iM; 
Test (b)> IC60 in the range, for example, 0.01-10 uM; 
Test (c)> ED50 in the range, for example, 1-100 mg/kg. 

Thus, by way of example, the compound 6,7-dimethoxy-4-(3 , -methylanilino)quinazoline has an IC50 of 
0.005 uM in Test (a), an IC50 of 0.05 uM in Test (b) and an ED50 of <5 mg/kg in Test (c); the compound 6,7- 

25 dimethoxy-4-(3'-trif luoromethylanilino)quinazoline has an ICso of 0.01 pM in Test (a) and an IC50 of 0.3 \iM in 
Test (b); the compound 6-amino-4-(3'-methylanilino)quinazoline has an IC50 of 0.055 *iM in Test (a) t an IC50 
of 1 uM in Test (b) and an ED50 of <5 mg/kg in Test (c); the compound 6-acetamido-4-(3 -methylanilino)quina- 
zoline has an IC50 of 0.01 ^iM in Test (a) and an IC50 of 0.65 uM in Test (b); and the compound 7-(2-hydroxye- 
thoxy)-6-methoxy-4-(3*-methylanilino)quinazoline has an ICso of 0.005 uM in Test (a) and an IC50 of 0.14 u.M 

30 in Test (b). 

As stated hereinbefore the compound 4-anilino-6,7-dimethoxyquinazoline is known and is stated to pos- 
sess bronchodilator and/or hypotensive properties. There is no disclosure that the other quinazoline deriva- 
. tives excluded from the definition of the invention possess pharmacological properties. 

According to a further aspect of the invention there is provided a pharmaceutical composition which com- 
35 prises a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as defined here- 
inbefore or a quinazoline derivative selected from 4-(4'-hydroxyanilino)-6-methoxyquinazoiine f 4-(4'-hydrox- 
yanilino)-6,7-methylenedioxyquinazoline, 4-(4 , -hydroxyanilino)-6,7,8-trimethoxyquinazoline, 6-amino-4-(4'- 
aminoanilino)quinazoline and 4-anilino-6-methyl quinazoline or the hydrochloride salt thereof, in association 
with a pharmaceutically-acceptable diluent or carrier. 
40 The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for 

parenteral injection (including intraveous, subcutaneous, intramuscular, intravascular or infusion) as a sterile 
solution, suspension or emulsion, for topical administration as an ointment or cream or for rectal administration 
as a suppository. 

In general the above compositions may be prepared in a conventional manner using conventional exci- 
45 pients. 

The quinazoline will normally be administered to a warm-blooded animal at a unit dose within the range 
5-5000 mg per square meter body area of the animal, i.e. approximately 0.1-100 mg/kg, and this normally pro- 
vides a therapeutically-effective dose. A unit dose form such as a tablet or capsule will usually contain, for ex- 
ample 1-250 mg of active ingredient. Preferably a daily dose in t he range of 1-50 mg/kg is employed. However 
so the daily dose will necessarily be varied depending upon the host treated, the particular route of administration, 
and the severity of the illness being treated. Accordingly the optimum dosage may be determined by the prac- 
titioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a quinazoline derivative of the for- 
mula I as defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 
55 We have now found that the compounds of the present invention and those known compounds excluded 

from the definition of the compounds of the invention possess anti-cancer properties which are believed to 
arise from their receptor tyrosine kinase inhibitory activity. 

Thus according to this aspect of the invention there is provided the use of a quinazoline derivative of the 
formula I, or a pharmaceutical ly-acceptabl salt thereof, as defined her inbef re or a quinaz lin d rivativ 
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selected from 4-(4'-hydroxyanilino)-6-meth xyquinazoline, 4-(4 , -hydroxyanilin )-6,7-methy1enedioxyquinazo- 
line, 4-(4'-hydroxyanilino)-6,7,8-trim thoxyquinazoline, B-amino^-^'-aminoanilin )quinazoline, 4-anilino-6- 
methylquinazolin or the hydrochlorid salt th reof and 4-anilino-6,7-dim thoxyquinazoline rthe hydrochlor- 

5 ide salt thereof in the manufacture of a medicament for us in the production of an anti-canc r ffect in a warm- 
blooded animal such as man. 

According to a further feature of this aspect of the invention there is provided a method for producing an 
anti-cancer effect in a warm-blooded animal, such as man, in need of such treatment which comprises admin- 
istering to said animal an effective amount of a quinazoline derivative as def ined immediately above. 

10 As stated above the size of the dose required for the therapeutic or prophylactic treatment of a particular 

cancer will necessarily be varied depending on the host treated, the route of administration and the severity 
of the illness being treated. A unit dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is en- 
visaged. 

The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may involve, in ad- 

15 dition to the quinazoline derivative of the invention, one or more other anti-tumour substances, for example 
those selected from, for example, mitotic inhibitors, for example vinblastine; alkylating agents, for example cis- 
platin, carboplatin and cyclophosphamide; antimetabolites, for example 5-fluorouracil, cytosine arabinoside 
and hydroxyurea, or, for example, one of the preferred antimetabolites disclosed in European Patent Applica- 
tion No. 239362 such as N-{5-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-yimethyl)-N-methylamino]-2-th 

20 noyl}-L-glutamic acid; intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example 
asparaginase; topoisomerase inhibitors, for example etoposide; biological response modifiers, for example in- 
terferon; and anti-hormones, for example antioestrogens such as 'NOLVADEX* (tamoxifen) or, for example an- 
tiandrogens such as 'CASODEX* (4 , -cyano-3-(4-fluorophenyisulphonyl)-2-hydroxy-2-methyi-3 , -(trifluorome- 
thyl)propionanilide. Such conjoint treatment may be achieved by way of the simultaneous, sequential or sep- 

25 arate dosing of the individual components of the treatment. According to this aspect of the invention there is 
provided a pharmaceutical product comprising a quinazoline derivative of the formula I as defined hereinbefore 
or a quinazoline derivative selected from 4-(4'-hydroxyanilino)-6-methoxyquinazoiine, 4-(4'-hydroxyanilino)- 
6,7-methylenedioxyquinazoline, 6-amino-4-(4'-aminoanilino)quinazoline, 4-anilino-6-methylquinazolineorthe 
hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the hydrochloride salt thereof and an ad- 

30 ditional anti-tumour substance as defined hereinbefore for the conjoint treatment of cancer. 

As stated above the quinazoline derivative defined in the present invention is an effective anti-cancer 
agent, which property is believed to arise from its receptor tyrosine kinase inhibitory properties. Such a qui- 
nazoline derivative of the invention is expected to possess a wide range of anti-cancer properties as receptor 
tyrosine kinases have been implicated in many common human cancers such as leukaemia and breast, lung, 

35 colon, rectal, stomach, prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a quinazoline 
derivative of the invention will possess anti-cancer activity against these cancers. It is in addition expected 
that a quinazoline of the present invention will possess activity against a range of leukaemias, lymphoid ma- 
lignancies and solid tumours such as carcinomas and sarcomas in tissues such as the liver, kidney, prostate 
and pancreas. 

40 The invention will now be illustrated in the following non-limiting Examples in which, unless otherwise stat- 

ed:- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out 
after removal of residual solids such as drying agents by filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 18-25°C and under an atmos- 
45 phere of an inert gas such as argon; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid chromatography (MPLC) 
were performed on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-pha- 
se silica obtained from E. Merck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

so (v) melting points are uncorrected and were determined using a Mettler SP62 automatic melting point ap- 

paratus, an oil-bath apparatus or a Koffler hot plate apparatus. 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) mag- 
netic resonance (NMR) and mass spectral techniques; proton magnetic resonance chemical shift values 
were measured on the delta scale and peak multilicities are shown as follows: s, singlet; d, doublet; t, triplet; 

55 m, mu I tip let; 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chroma- 
tography (TLC), infra-red (IR) or NMR analysis; 

(viii) the following abbreviations have been used:- 
DMF N,N-dimethylformamid ; 
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DMA N.N-dim thytacetamtde; 
THF tetrahydr furan. 



5 Example 1 

A mixture of 4-chlorD-6 t 7-dimethoxyqulna2oline (0.3 g), 3- methyl aniline (0.143 g) and Isopropanol (5 ml) 
waa stirred and heated to reflux f r 1 hour. Th mixture was cooled to ambient temperature. The precipitate 
was filtered off and washed with cold Isopropanol and with di thyi ether. There waa thus obtained 6,7-dime- 
ro thoxy^-^-rriethylanHinoJquinazoline hydrochloride (0.226 g. 51 %), m.p. 248-249°C. 

NMR Spectrum: (CDjSOCD,) 2.36 (a. 3H). 3.99 (8. 3H). 4.02 (a. 3H). 7.13 (d. 1H), 7.38 (a, 1H). 7.39 (t, 1H), 
7.49 (a. 2H). 8.34 (a. 1H), 8.80 (a, 1H); 
Bern ntal Analysis: Found C. 61.4; H, 5.4; N, 12.5; 
C 17 H 17 N,0 2 . HCI requires C, 61.4; H, 5.4; N, 12.7%. 
5 The 4-cWoro-6 ( 7-dimethoxyquinazoline used as a starting material was obtained as follows:- 

A mixture of 4,5-dimethoxyanthraniic acid (19.7 g) and for mam id e (10 mi) was stirred and heated to 190*C 
for 5 hours. The mixture was allowed to cool to approximately 80°C and water (50 ml) was added. The mixture 
was stored at ambient temperature for 3 hours. The precipitate was isolated, washed with water and dried. 
Th re was thus obtained 6 v 7-dimethoxyquinazolin-4-one (3.65 g). 
) A mixture of a portion (2.06 g) of the material so obtained, thionyi chloride (20 ml) and DMF (1 drop) was 

stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue waa partitioned between 
ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic phase was washed with water, 
dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained the required starting ma- 
terial (0.6 g. 27%). 



Example 2 

The procedure described In Example 1 was repeated except that the appropriate aniline was used in place 
of 3-methylaniline and, where appropriate, the appropriate substituted 4-chtoroquinazoilne was used in place 
c^4-chloro-6,7-dimethoxyquinazoline. There were thus obtained, as hydrochloride salts, the compounds de- 
scribed in the following table, the structures of which were confirmed by proton magnetic resonance spectro- 
scopy and by elemental analysis. 
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TABLE I 



10 



15 




H N 



( R 1 ), 



20 


Exanple 2 
Coapd. No. 




R 2 


B.p. 

(°C) 




1 


6, 7-dimethoxy 


3'-chloro 


245-247 


25 


2 a 


6, 7-dimethoxy 


3 '-bromo 


>250 

(decomposes ) 


30 


3 b 


6, 7-methylenedioxy 


3 '-methyl 


>280 




4 C 


7-methoxy 


3 '-methyl 


232-233 


35 


5 d 


7-methoxycarbonyl 


3 '-methyl 


206-211 



45 



50 



a. The product gave the following analytical data: Found C, 

48.3; H, 3.6; N, 10.4; C^H^BrN^ . HC1 requires C, 48.4; H, 3.8; N, 
10.6'Z; 

and the following characteristic NMR data: (CD 3 S0CD 3 ) 4.0 (s, 3H) , 
4.22 (s, 3H), 7.36 (s, 1H), 7.5 (m, 2H), 7.76 (m, 1H) , 8.02 (m, 1H), 
8.35 (s, 1H), 8.66 (s, IH). 



The product gave the following analytical data: Found C f 
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60.3; H f 4.3; N f 13.3; C I6 H i3 N 3 °2- 1-08HC1 requires C f 60. 2 f H, 4.4; 
H, 13.21. 

and the following characteristic NHR data (CD 3 SOCD 3 ) 2.36 (s, 3H), 
6.37 (s, 2H), 7.13 (d, 2H) f 7.35 (t, 1H) f 7.37 (s, lH) f 7.49 (n, 2H), 
8.28 (s, 1H), 8.78 (s, 1H). 
io xhe 4-chloro-6, 7-methylenedioxyquinazoline used as a 

starting material vas obtained from 4,5-methylenedioxyanthranllic acid 
using analogous procedures to those described In the portion of 
Exanple 1 which is concerned with the preparation of starting 
materials* 

c. The 4-chloro-7-raethoxyqulna2ollne used as a starting 

0 material vas obtained from 4-methoxyanthranillc acid using analogous 
procedures to those described in the portion of Example 1 vhich is 
concerned vith the preparation of starting materials. 

f 

d. The reaction mixture vas heated to reflux for 2 hours. A 
precipitate vas not deposited when the mixture vas cooled to ambient 
temperature. The mixture vas poured into vater (50 ml) and a 
saturated aqueous ammonium hydroxide solution vas added dropvise. The 
resultant precipitate vas isolated, vashed vith vater and dried. 
There vas thus obtained 7-methoxycarbonyl-4-(3'-methylanlllno)- 
qulnazoline in 47Z yield. 

The product gave the following analytical data: Found 

C, 69.8; H, 5.2; N, 13.9; ^ij^i^ 0 ! re <l ulres c » 69 * 6 * H » 5 - 2 * N » 
14. 3Z; 

and the following characteristic NHR data: 

(CD 3 S0CD 3 ) 2.36 (s, 3H) , 3.95 (s, 3H) , 6.98 (d f 1H), 7.29 (t, 1H), 
7.67 (n 9 2H), 8,08 (m, 1H), 8.29 (d, 1H), 8.68 (s, 1H), 8.70 (s f 1H). 

The 4-ch!oro-7.methoxycarbonylquina20(lne used as a starting material was obtained as follows:- 
Using an analogous procedure to that described In the first paragraph of the portion of Example 1 which 
is concerned with the preparation of starting materials, 4-carboxyant hranilic acid (14.2 g) was reacted with 
fbrmamide to give 7-cartK>xyqufnazolln-4-one (8.5 g). A mixture of a portion (4 g) of the material so obtained, 
methanol (40 ml) and concentrated sulphuric acid (2 ml) was stirred and heated to reflux for 6 hours. The mix- 
ture was cooled to ambient temperature and the precipitate was Isolated. There was thus obtained 7-methax- 
ycanbonyiqulnazolln-4-one (5.7 g). 

A mixture of a portion (0.5 g) of the material so obtained, phosphoryf chloride (2 ml) and DMF (1 drop) was 
stirred and heated to reflux for 2 hours. The mixture was evaporated to give 4-chloro-7- 
methoxycarbonylquinazotlne which was used without further pjii. ication. 

Example 3 

A mixture of 4-chtoro-6-methy!qulnazoline (0.5 g), 3-methyianBine (0.33 g) and isopropanof (10 ml) was 
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stirred and heated to reflux for 1 hour. The mixture was cooled to ambient temperatur . Th precipitate was 

filter doff and washed with cold isopropanol and with di thy* th r. Ther was thus obtained 6-m thyM-(3'- 

methylanilino)quinazoline (0.61 g, 76%), m.p. 243-245°C. 
5 NMR Spectrum: (CD 3 SOCD 3 ) 2.38 (s, 3H), 2.57 (s, 3H), 7.1-8.0 (m, 6H), 8.77 <s. 1H), 8.88 (s f 1H); 

Elem ntal Analysis: Found C, 67.0; H, 5.5; N, 14.5; 

C 16 H 16 N 3 . HCI requires C, 67.2; H, 5.6; N, 14.7%. 

The 4-chloro-6-methylquinazoline used as a starting material was obtained as follows:- 
A mixture of 6-methylquinazolin-4-one (10 g; J. Med. Chem. , 1989, 32, 847), phosphoryl chloride (12.5 
10 ml), N,N-dimethylaniline (14.25 ml) and toluene (150 ml) was stirred and heated to reflux for 2.5 hours. The 

mixture was poured onto ice and the organic layer was separated, washed with water, dried (MgSOJ and 

evaporated. There was thus obtained the required starting material as a solid (10.4 g, 93%) which was used 

without further purification. 

15 Example 4 

A mixture of 7-methoxy-4-(3 , -methylanilino)quinazoline (0.106 g), sodium ethanethiolate (0.336 g) and 
DMF (5 ml) was stirred and heated to 140°C for 4 hours. The mixture was evaporated and the residue was 
purified by column chromatography using a 45:55:0.2 v/v mixture of water, methanol and trifluoroacetic acid 
20 as eluent There was thus obtained 7-hydroxy-4-(3 , -methylanilino)quinazoline (0.068 g, 41%), m.p. 52-60°C. 
Elemental Analysis: Found C f 51.6; H, 3.6; N, 10.3; 
C 15 H 13 IM 3 0. 1.4CF 3 C0 2 H requires C, 52.0; H, 3.5; N, 10.2%. 

Example 5 

25 

Using an analogous procedure to that described in Example 4, 6,7-dimethoxy-4-(3'-chloroanilino)quina- 
zoline was reacted with sodium ethanethiolate to give 6,7-dihydroxy-4-(3'-chloroanilino)quinazoline in 68% 
yield, m.p. 233-235°C. 

Elemental Analysis: Found C, 46.3; H, 2.7; N, 10.0; 
30 C 14 H 10 CIN 3 O 2 . 1.18CF 3 C0 2 H requires C, 46.6; H, 2.7; N, 10.0%. 

Example 6 

The procedure described in Example 1 was repeated except that the appropriate aniline was used in place 
35 of 3-methylaniline and, where appropriate, the appropriate substituted 4-chloroquinazoline was used in place 
of 4-chloro-6,7-dimethoxyquinazoline. There were thus obtained, as hydrochloride salts, the compounds de- 
scribed in the following table, the structures of which were confirmed by proton magnetic resonance spectro- 
scopy and by elemental analysis. 
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TABLE II 




Exaaple 6 
Cowpd. No. 


1 

(It 1 ). 


2 

1 'n 


a. p. 

CC) 


i a 


6,7-dimethoxy 


3 ' -tri f luoromethyl 


261-262 


2 b 


6, 7-diraethoxy 


4'-fluoro-3'- 
t r i f luo roroe thyl 


260-261 


3 C 


6, 7-dimethoxy 


4'-fluoro 


227-230 




6,7-dimethyl 


3 '-methyl 


263-272 


5 d,£ 


6 f 7 -dimethyl 


3'-chloro 




6« 


6 -di bromone thyl 


3 '-methyl 


247-252 



Motes 

a. The product gave the following analytical data: Found C, 

52.9; H, 4.0; N f 10.6; C^H^F^Oj. H C1- 0. 1 <CH 3 ) 2 CH0H requires C, 
53.0; H, 4.0; N t 10.71; and the following characteristic NMR data: 
(CD 3 SOCD 3 ) 4.0 (s, 3H), 4.03 (s, 3H), 7.37 (s, 1H), 7.64 <d f 1H), 7.73 
(t, 1H), 8.09 (d, 1H), 8.16 (s f 1H), 8.39 <s ? ')» 8.89 <s, 1H), 11.59 
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(broad s, 1H) . 

b. The product gave the following analytical data: Found C, 
50.3; H, 3-7; N, 9.9; C^H^N^ . HCl. 0.5EtOH requires C, 50.7; H, 
3.6; N, 9.92; and the following characteristic NMR data: (CD 3 SOCD 3 ) 
4.0 (s, 3H), 4.03 (s, 3H), 7.37 (s, 1H), 7.65 (t, 1H), 8.1-8.25 (ro, 
2H), 8.44 (s, 1H), 8.89 (s, 1H) , 11.76 (s, 1H). 

c . The product, obtained initially as the hydrochloride salt, 
was converted into the corresponding free base as follows. The salt 
was partitioned between ethyl acetate and IN aqueous sodium hydroxide 
solution. The organic phase was washed with brine, dried (MgSO^) and 
evaporated. The material so obtained was triturated under ethyl 
acetate. There was thus obtained the required free base, m.p. 
227-230°C; 

NHR Spectrum: (CD 3 S0CD 3 ) 3.94 (s, 3H), 3.98 (s, 3H) , 7.16-7.25 (■, 
3H), 7.7-7.8 (m, 3H) , 8.40 (s, 1H), 9.5 (s, 1H); 
Elemental Analysis: Found C, 64.1; H, 4.7; N, 13.8; 
C 16 H 14 FN 3°2 re( l uires C > 64 - 2; H) *- 7; N ' 14 " 0 *- 

d. Two equivalents of triethylaraine were added to the reaction 
mixture prior to the reaction mixture being heated to reflux for 3 
hours. The mixture was cooled to ambient temperature and partitioned 
between methylene chloride and water. The organic phase was dried 
(MgSO^) and evaporated. The residue was recrystallised from 
isopropanol to give the required product. 

e. The product gave the following analytical data: Found C, 
70.7; H, 6.3; N, 14.3; C 17 H 17 N 3- 0.7HC1 requires C, 70.7; H, 6.15; N, 
14. 52; 

and the following characteristic NMR data: 

(CD 3 SOCD 3 ) 2.36 (s, 3H) , 2.5 (s, 6H), 7.1-7.7 (m, 5H), 8.56 (s, 1H) , 
8.77 (s, 1H). 

The 4-chloro-6, 7-diraethylquinazoline used as a starting 
material was obtained from 4 , 5-dimethylanthranilic acid ( Acta Chemica 
Scand. , 1967, n, 983) using analogous procedures to those described 
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in the p rti n of Example 1 which is c ncerned vith the preparation f 
starting naterials. 

f. The product gave the following analytical data: Found C, 
58.2; H, 5.9; N f 10.6; C 16 H u ClN r 1.3 HC1. 0. 8 (CH^CHOH requires C, 
58.2; H, 5.8; N, 11.02; 

and the following characteristic NMR data: (CD 3 SOCD 3 ) 2.5 (s, 6H) , 
7.37 (», IH), 7.51 (t f IH), 7.73 (s, 1H), 7.78 (m f 1H), 7.96 <t, IH) , 
8.74 (s, 1H), 8.92 (s, IH), 11.5 (broad s f 1H). 

g. The product gave the following analytical data: Found C, 
41.4; H f 3.4; N, 9.1; C 16 H 13 BrN 3 . HC1. I.IHjO requires C, 41.4; H f 
3.5; N f 9.1; 

and the following characteristic NMR data: 

(CD 3 S0CD 3 ) 2.38 (s, 3H), 7.18 (d, 1H) , 7.40 (t, IH) , 7.49 (n, 2H) , 
7.51 (s. IH), 7.94 (d, IH), 8.29 (m, lH) t 8.91 (s t IH), 9.10, (d t IH), 
11.7 (s f IH). 

The 4-chioro-6-dibromomethylquinazdine used as a starting material was obtained as follows:* 
A mixture of 4-cMoro-6-methyiquinzoIine (7.3 g) [obtained by the reaction 6-mat hy1-4-oxo-3 ,4-dihydroqu I- 
nazoline (European Patent Application No. 66304148.9) with thionyf chloride). N-bromosuccinimide (7.32 g) 
dibenzoyt peroxide (0.1 g) and carbon tetrachloride (200 ml) was stirred and heated to reflux for 6 hours. The 
mixture was evaporated and the residue was purified by column chromatography using increasingly polar mix* 
tures f methylene chloride and ethyl acetate as eluent There were thus obtained In turn 4-chloro-6* 
dibromomethylquinazoline (0.5 g) and 6-brornomethyl-4-chloroquiriazoline (4 g). 

Example 7 

Ammonium formate (3.6 g) was added to e stirred mixture of 4-(3'-methy1aniino)-7-nitroquinazoline (4 g) t 
10% palladium-on-charcoal catalyst (0.4 g) and ethanol (200 ml) and the mixture was stirred at ambient tem- 
pera tur for 3 hours. The mixture was filtered and the filtrate was evaporated. The residue was partitioned be- 
tween methylene chloride and water. The organic phase was dried (MgS0 4 ) and evaporated. The residue was 
recrystallised from ethanol. There was thus obtained 7-amino-4-(3 t -rnethYlannino)qulnazoline (3.39 g), m.p. 
19^197*C. 

NMR Spectrum: (CD-SOCDJ 2.32 (s, 3H). 5.96 (broad s. 2H). 6.7-6.9 (m, 3H) t 7.23 (t. 1H), 7.6 (m, 2H), 8.21 
(d t 1H).8.38(s t 1H); 

Elemental Analysis: Found C, 69.1; H, 6.8; N, 19.0; C 16 H 14 N 4 . CaH«OH requires C. 69.1; H, 6.8; N, 18.9%. 
The 4-(3'-methylanilino)-7*nitroqulna2ofine used as a starting material was obtained as foflows:- 
Uslng an analogous procedure to that described In the portion of Example 1 which is concerned with the 
preparation of starting materials, 4-nKroanthraniIIc acid was converted into 4-chIoro-7-nftroquinazollne. Using 
an analogous procedure to that described in Example 1 except that the reactants were stirred together pS am- 
bient temperature for 20 minutes, 4-chloro-7-nitroquinazoline was reacted with 3-methyfsr.iina \r- ^ve^ *J'- 
rnethylannino)-7-nltroquinazollne. 

Exampl 6 

Using an analogous procedure to that described in Example 7, 4^3*-methyian9iroK : nftroquinazofine was re- 
duced to give 6-amino^3'-methylaniino)Quinazollne in 43% yield, rrup. 205-206°C. NMR Spectrum: (CD-SOCD-} 
2.32 <s, 3H), 5.6 (broad s, 2H), 6.8 (d, 1H), 7.2-7.7 (m, 6H). 8.34 (s. 1H); 
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Elemental Analysis: Found C, 71.7; H, 5.7; N, 22.4; C 15 H 14 N 4 requires C, 72.0; H, 5.6; N, 22.4%. 
The 4-(3 , -methylanilino)-6-nitr quinazolin used as a starting material was obtain dasfollows:- 
Using an analogous procedure to that described in the first paragraph of the portion of Example 1 which 
5 is concern d with the preparation of starting mat rials, 5-nitroanthranilic acid was r acted with formamide to 

giv 6-nitroquinazolin-4-ohe in 82% yi Id, m. p. 268-271 °C. 

A mixture of 6-nitroquinazolin-4-one (10 g), phosphorus pentachloride (16.4 g) and phosphoryl chloride 

(20 ml) was heated to reflux for 2 hours. The mixture was cooled to ambient temperature and hexane (700 ml) 

was added. The mixture was stored at 0°C for 16 hours. The precipitate was isolated and partitioned between 
10 chloroform (700 ml) and water (550 ml). The aqueous layer was basif ied by the addition of 2N aqueous sodium 

hydroxide solution and extracted with chloroform (2 x 200 ml). The combined organic solutions were dried 

(MgS0 4 ) and evaporated. There was thus obtained 4-chloro-6-nitroquinazoline (1 .6 g) which was used without 

further purification. 

3-Methylaniline (0.139 g) was added to a mixture of 4-chloro-6-nitroquinazoline (0.25 g) and isopropanol 
15 (5 ml) and the mixture was stirred and heated to reflux for 2 hours. The mixture was cooled to ambient tem- 
perature and evaporated. The residue was purified by column chromatography using increasingly polar mix- 
tures of hexane and ethyl acetate as eluent. There was thus obtained an oil which solidified on trituration under 
a mixture of diethyl ether and isopropanol. There was thus obtained 4-(3'-methy1anilino)-6-nitroquinazoline 
(0.09 g, 26%), m.p. 248-249°C. 
20 Mass Spectrum: (P+1) m/e 281. 

Elemental Analysis: Found C, 64.0; H, 4.5; N, 18.6; 
C 15 H 12 N 4 0 2 . 0.25(CH 3 ) 2 CHOH requires C, 64.1; H, 4.8; N, 18.9%. 

Example 9 

25 

Using an analogous preocedure to that described in Example 7, 4-(3'-chloroanilino)-6-nitroquinazoline was 
reduced to give e-amino^-^-chloroanilinoJquinazoline in 18% yield, m.p. >150°C (decomposes). 
NMR Spectrum: (CD 3 SOCD 3 ) 7.27 (m, 1H), 7.39 (d, 1H), 7.45 (m, 2H). 7.66 (d, 1H). 7.74 (d. 1H), 7.97 (t, 1H), 
8.60 (s, 1H); 

30 Elemental Analysis: Found C, 56.4; H, 4.5; N, 18.4; 

C 14 HnCIN 4 . 0.5 HCI. 0.5H 2 O requires C, 56.4; H, 4.2; N, 18.8%. 

The 4-(3'-chloroanilino)-6-nitroquinazoline used as a starting material was obtained as follows:- 
Triethylamine (2.53 g) and 3-chloroaniline (3.35 g) were added in turn to a stirred mixture of 4-chloro-6- 
nitroquinazoline (5 g) and isopropanol (40 ml). The mixture was stirred and heated to 80°C for 1 hour. The mix- 
35 ture was cooled to ambient temperature and the precipitate was isolated and washed with diethyl ether. There 
was thus obtained the required starting material (5.09 g), m.p. 272-274°C. 

Example 10 

40 Using an analogous procedure to that described in Example 7, 6-nitro-4-(3'-trifluoromethylanilino)quina- 

zoline was reduced to give 6-amino-4-(3'-trifluoromethylanilino)quinazoline in 38% yield, m.p. 190-192°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 5.7 (broad s, 2H) f 7.28 (m, 1H), 7.38 (d, 1H), 7.40 (d, 1H), 7.6 (m, 2H), 8.23 (d, 
1H), 8.35 (s, 1H), 8.42 (s, 1H); 
Elemental Analysis: Found C, 57.4; H, 3.6; N, 17.6; 

45 CisHiiF 3 N 4 . 0.5H 2 O requires C, 57.5; H, 3.8; N, 17.9%. 

The e-nitro^-fS'-trifluoromethylanilinoJquinazoline used as a starting material was obtained as follows:- 
Triethylamine (3.46 g) and 3-trifluoromethylaniline (3.46 g) were added in turn to a stirred mixture of 4- 
chloro-6-nitroquinazoline (4.5 g) and isopropanol (30 ml). The mixture was heated to 80°C for 1 hour. The mix- 
ture was cooled to ambient temperature and partitioned between methylene chloride and water. The organic 

so phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increas- 
ingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus obtained the required 
starting material (1.76 g), m.p. 206-207°C. 

Example 11 

55 

Acetic anhydride (0.204 g) was added to a stirred solution of 6-amino-4-(3 , -methylanilino)quinazoline (0.5 
g) in DMA (5 ml) and the mixture was stirred at ambient temperature for 24 hours. The mixture was evaporated 
and the residue was recrystallised from a 4:1 :2 mixture of isopropanol* acetone and water. There was thus 
obtained 6-acetamido-4-(3'-m thylanilino)quinazolin (0.413 g). 
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Elemental Analysis: Found C, 69.6; H. 5.5; N. 19.1; 
C^H^O requir s 69.8; H. 5.5; N. 19.2%. 
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Example 12 

Using an analogous procedure to that described in Example 11. 6-amin<M^3'^hloroanfllno)quina2oline 
was, reacted with aceuc anhydride to give 6-acetamido-t-(3--chloroan,lino)qulnazollne in 50% yield. m.p. 260- 

NMR Spectrum: (CDjSOCD,) 2.13 (s. 3H). 7.13 (m. 1H). 7.39 (t. 1H). 7.8 (m. 3H). 8.03 (s. 1H) 8 58 fs 1M 
8.66 (d.1H). 9.87 (broad a. 1H). 10.24 (broad s. 1H); 1 >MI l *' 1H)> 

Elemental Analysis: Found C. 61.2; H. 4.1; N, 18.0; 
« C„H 1J aM l O requires C. 61 .4; H. 4.2; N, 17.9%. 

Exsmpl 13 

2 "^ 8 i^ XyaCe,yl Chl ° nde {0 094 B) Was addad to a sBrred so,ution <* ^-amino-HS'-methylanainotauina- 
o zohne (0206 g) in DMA (4 ml). The mixture was stirred a nd heated to 1 00-C for 1 hourTh. mixirTww 2oS 
to ambient temperature and poured into a mixture of methylene chloride and water. The mixture was baaified 
to pH 9 by the addition of dilute aqueous sodium hydroxide solution. The organic layer was dried (MoSO ) and 
evaporated. The residue was purified by column chromatography using initially a 100:1 mixture cTmethylene 
chloride and ethanol and than increasingly polar mixtures of methylene chloride and ethanol aa efuent Th«™ 
' was ,nus obtained 7.(2wnethoxyacetamido)-4-(3 , -methyianillno)quinazoline (0.085 gimp 222t 

^ R o S T' rUm: < CD : SOCD »> 2 34 (»• 3"). *<2 (». 3H). 4.08 (.. 2H). 6.9-7.9 (m. 4H). 821 (d. 1H) 8 48 fd 
1H). 8.52 (S.1H). 9.6 (s. 1H). 10.2 (a, 1H); * 1 ' "* {a ' 

Elemental Analysis: Found C. 66.6; H. 5.7; N. 17.0: 
C„H„N40»- 0.1HaO requires C. 66.7; H. 5.6; N. 17.3%. 

Exsmpl 14 

Using an analogous procedure to that described in Example 13 except that the reaction mixture was stirred 
at ambient temperature rather than being heated to 100-C. 6-amino-«-(3--chloroaninno)quinazoline was react- 
edw, h2-me^acetytc^ 

1X"XZ?£%!ti1£Z2iZk "* 7,7 ** ,H) - ™ tt ,Hl '•' 

Elem ntal Analysis: Found C, 59.7; H, 4.4; N, 162; 
Ci.HnM.Oj requires C. 59.6; H. 4.4; N. 16.3% 

Example 15 

Benze>»Mulphonyl chloride (0.158 g) was added to a stirred mixture of 7-amlnc-i-(3'-methylanllno)oui. 
nazoline (02 g), tnethylamine (0.181 g) and methylene chloride (10 ml) which had been cooled to 3"C The 
mixture was allowed to warm to ambient temperature and was stirred for 16 hours. The mixture was evaporated 
and the residue waa purified by column chromatography using increasingly polar mixtures of methylene chlor- 
y J]^ acetate as eluenL There was thus obtained 7-benzenesulphonamido-H3'-methylanilino)qulna- 
zoline (0.05 g). m.p. 180-185 a C (decomposes). ' H 
Bemental Analysis: Found C, 61.5; H, 4.8; N, 13.4; 
QnHithUOjS. H2O requires C, 61.7; H, 4.4; N, 13.7%. 

Example 16 

2-Brtxnoethanoi (0.109 g) was added to a mixture of 7-arnino-4-(3'-methylar ! .inokjuinazoline (02 a) do- 
^ (0 i 18 fl) 8nd DMA (6 "* "*««* »** -nd heated * 110™ 5 E£ Furt£ 

^1? ^k. ! VaPO ?,' Sd ' h8 rM ' dUB W8S ^ ^ * chromatography using increasing 

polar mature, of methylene chloride end ethanol as eiuent The product so obtained weTfurther pu2£d* 
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reverse phase column chromatography using initally a 25:75:0.2 mixture of methanol, water and trifluoroacetic 
acid and finally a 50:50:0.2 mixture of th s solv nts as elu nt. Th r was thus obtain d 7-(2-hydroxyethyla- 
mino)-4-(3'-methylanilino)quinazoline (0.027 g). 
5 NMR Spectrum (CD 3 SOCD 3 ) 2.36 <s, 3H), 3.77 (t, 2H), 4.34 (t, 2H), 6.8-7.5 (m, 7H). 8.37 (d, 1 H), 8.61 (s, 1 H), 
10.79 (s, 1H). 

Example 17 



10 Using an analogous procedure to that described in Example 16, 6-amino-4-(3 , -methylanilino)quinazoline 

was reacted with 2-bromoethyt methyl ether to give e^-methoxyethylaminoM-tS'-methylanilinoJquinazoline 
in 20% yield, m.p. 163-167°C. 
NMR Spectrum: (CD 3 SOCD 3 + CD 3 C0 2 D) 

2.39 (s. 3H), 3.36 (s, 3H), 3.44 (t, 2H), 3.63 (t, 2H), 7.17 (d, 1H), 7.4-7.7 (m, 6H), 8.6 (s, 1H); 
15 Elemental Analysis: Found C, 56.4; H, 5.0; N, 13.1; 

C 18 H2oN 4 0. CF 3 C0 2 H requires C, 56.8; H, 5.0; N, 13.3%. 

Example 18 

20 Using an analogous procedure to that described in Example 7, 7-(3-dimethylaminopropylamino)-4-(3-me- 

thylanilino)-6-nitroquinazoline was reduced togive6-amino-7-(3-dimethyiaminopropylamino)-4-(3'-methylani- 
lino)quinazoline in 56% yield, m.p. 60-66°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 1 .84 (m, 2H), 2.28 (s, 6H), 2.30 (s, 3H), 2.31 (m, 2H), 3.23 (m, 2H), 6.58 (s, 1 H), 
6.81 (d, 1H), 7.19 (t, 1H), 7.31 (s t 1H), 7.63 (m, 2H), 8.24 (s, 1H); 
25 Elemental Analysis: Found C, 66.5; H, 7.6; N, 22.8; 

CaoHzeNe. 0.66H 2 O requires C, 66.3; H, 7.6; N, 23.2%. 

The 7-(3-dimethylaminopropylamino)-4-(3'-methylanilino)-6-nitroquinazoline used as a starting material 

was obtained as follows:- 

A mixture of 4-chloroanthranilic acid (17.2 g) and formamide (10 ml) was stirred and heated to 130°C for 
30 45 minutes and to 175°C for 75 minutes. The mixture was allowed to cool to approximately 100°C and 2-(2- 
ethoxyethoxy)ethanoI (50 ml) was added. The solution so formed was poured into a mixture (250 ml) of ice 
and water. The precipitate was isolated, washed with water and dried. There was thus obtained 7-chloroqui- 
nazolin-4-one (1 5.3 g, 85%). 

A portion (6 g) of the material so obtained was added portionwise to a stirred mixture of concentrated sul- 
35 phuric acid (12 ml) and fuming nitric acid (1 2 mi). The mixture was heated to 11 0°C for 30 minutes. The mixture 
was cooled to ambient temperature and poured onto ice. The solid was isolated, washed with water and dried. 
There was thus obtained 7-chloro-6-nitroquinazolin-4-one (6.89 g, 92%). 

A mixture of a portion (4 g) of the material so obtained, thionyl chloride (30 ml), phosphoryl chloride (5 ml) 
and DMF (10 drops) was stirred and heated to reflux for 4 hours. The mixture was evaporated. A mixture of 
40 the residue, 3'-methylaniline (1 .89 g) and isopropanol (25 ml) was stirred and heated to reflux for 2 hours. The 
mixture was filtered and the solid was washed with isopropanol and with diethyl ether. There was thus obtained 
7-chloro-4-(3'-methylanilino)-6-nitroquinazoline (3.74 g, 67%), m.p. 271-274°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.37 (s. 3H), 7.13 (d, 1H), 7.47 (t, 1H), 7.57 (m, 2H), 8.20 (s, 1H), 8.83 (s, 1H), 
9.72 (s, 1H). 

45 3-Dimethylaminopropylamine (2.44 g) was added to a stirred solution of a portion (0.75 g) of the matenal 

so obtained in DMA (20 ml). The mixture was heated to 70°C for 1 hour and to 90°C for a further hour. The 
mixture was evaporated. The residue was triturated under water to give a solid. The solid was taken into hot 
methanol. Water was added and the solution was allowed to cool. The resultant precipitate was isolated and 
dried. There was thus obtained 7-(3-dimethylaminopropylamino)-4-(3 , -methyianilino)-6-nitroquinazoline (0.47 

so g,52%), m.p. 112-118°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 1.61 (m, 2H). 2.2-2.3 (3 s's, 9H), 2.39 (t, 2H). 3.39 (m, 2H), 6.93 (s, 1H), 6.96 
(d, 1H), 7.27 (t, 1H). 7.61 (s, 1H), 7.63 (d, 1H), 8.36 (t, 1H), 8.42 (s. 1H), 9.50 (s, 1H). 10.07 (broad s, 1H). 

Example 19 

55 

A mixture of 6,7-dimethoxy-4-(3'-methylanilino)quinazoline (4 g), sodium ethanethiolate (9.8 g) and DMF 
(1 00 ml) was stirred and heated to 80°C for 6 hours. The mixture was cooled and poured into a mixture of ethyl 
acetate and water. The mixture was acidified to pH7 by the addition of dilute aqueous hydrochloric acid. The 
organic phase was dried (MgSQ 4 ) and evaporated. The residue was purified by column chromatography using 
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increasingly polar mixtures of methylene chloride and methanol as eluent. Th oil so obtained was triturated 
under di thyl ether to give a solid. Th r was thus obtained 7-hydroxy-6-meth xy-4-(3'-m thy1anilino)quina- 
zoline (1.02 g), m.p. 139-149°C. 
5 NMR Sp ctrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 3.97 (s, 3H), 6.90 (m, 1H), 7.05 (s. 1H), 7.26 (m, 1H), 7.5-7.7 (m, 
2H), 7.84 (s, 1H), 8.39 (s, 1H), 9.34 (broad s, 1H); 
Elemental Analysis: Found C, 66.5; H, 5.7; N, 13.7; 
C 16 H 15 N 3 0 2 . 0.15Et 2 O. 0.5H 2 O requires C, 66.3; H, 5.5; N P 14.0%. 

10 Example 20 

A mixture of 6 J^imethoxy^fS'-methylanilinoJquinazoline (4 g), sodium ethanethiolate (9.8 g) and DMF 
(1 00 ml) was stirred and heated to 80°C for 3 hours. The mixture was cooled to ambient temperature and acidi- 
fied to pH4 by the addition of glacial acetic acid. The mixture was evaporated and the residue was purified by 

15 column chromatography using increasingly polar mixtures of methylene chloride and methanol as eluent. There 
was thus obtained 6-hydroxy-7-methoxy-4-(3'-methylanilino)quina2oline (0.3 g), m.p. 265-267°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 2.32 (s, 3H), 3.97 (s, 3H), 6.90 (m, 1H), 7.15-7.30 (m, 2H) f 7.66 (m, 2H), 7.80 
(s, 1 H), 8.41 (s, 1 H), 9.24 (broad s, 1 H), 9.53 (broad s, 1 H); 
Elemental Analysis: Found C, 65.2; H, 5.2; N, 14.0; 

20 C 16 H 16 N 3 0 2 . 0.67H 2 O requires C, 65.5; H f 5.6; N, 14.3%. 

Example 21 

Ethyl bromoacetate (0.033 g) was added dropwise to a stirred mixture of 7-hydroxy-6-methoxy-4-(3 -me- 
25 thylanilino)quinazoline (0.05 g), potassium carbonate (0.074 g) and DMF (1 ml). The mixture was stirred at am- 
bient temperature for 1 hour. The mixture was evaporated and the residue was purified by column chromatog- 
raphy using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus ob- 
tained 7-(ethoxycarbonylmethoxy)-6-methoxy-4-(3 , -methylanilino)quinazoline (0.051 g), m.p. 165-168°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 1.24 (t, 3H), 2.35 (s, 3H), 3.99 (s, 3H), 4.99 (q. 2H), 4.33 (s. 2H) t 6.9-7.9 (m t 
30 6H), 8.43 (s, 1 H), 9.40 (s, 1 H); 

Elemental Analysis: Found C, 64.8; H, 5.9; N ? 10.9; 
C2DH21N3O4. 0.2H 2 O requires C, 64.7; H, 5.8; N, 11.3%. 

Example 22 

35 

The procedure described in Example 21 was repeated except that 2-iodoacetamide was used in place of 
ethyl bromoacetate. There was thus obtained 7-(carbamoylmethoxy)-6-methoxy-4-(3 , -methylaniIino)quinazo- 
line in 91% yield, m.p. 214-222°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s. 3H), 3.99 <s, 3H), 4.65 (s, 2H), 6.9-7.9 (m, 6H), 8.45 (s, 1H); 
40 Elemental Analysis: Found C, 47.8; H, 4.9; N, 11.9; 
C 18 H 18 N 4 03. 0.1HI requires C ( 47.5; H, 4.8; N, 12.3%. 

Example 23 

45 A mixture of 7-hydroxy-6-methoxy-4-(3 , -methylanilino)quinazoline (0.556 g), 2-bromoethanol (0.153 ml), 

potassium carbonate (0.819 g) and DMF (10 ml) was stirred and heated to 80°C for 3 hours. The mixture was 
evaporated and the residue was purified by column chromatography using a 19:1 mixture of ethyl acetate and 
methanol as eluent. The product was further purified by reverse phase chromatography using a 50:50:0.2 mix- 
ture of methanol, water and trifluoroacetic acid as eluent. There was thus obtained 7-(2-hydroxyethoxy)-6-me- 

50 thoxy^S'-methylaniiinoJquinazoline (0.154 g), m.p. 122-124°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 3.81 (m, 2H), 3.97 (s, 3H), 4.17 (t, 2H) P 6.9-7.9 (m, 6H) ( 8.45 (s ? 
1H); 

Elemental Analysis: Found C, 52.9; H, 4.9; N, 8.7; 

C 18 H ig N303. LICF3CO2H. 0.5H 2 O requires C, 52.7; H, 4.6; N, 91%. 

55 

Example 24 

The procedure described in Example 21 was repeated except that 2-bromoethyi methyl ether was used 
in place of ethyl bromoacetate and that th reaction mixture was stirred at ambi nt temperature for 1 6 hours. 
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revere phase column chromatography using initally a 25:75:0.2 mixture f methanol, water and trifluor ac tic 
acid and finally a 50:50:0.2 mixture of th s solvents as eluent. Ther was thus obtain d 7-(2-hydroxy thyla- 
mino^-p'-methylanilinojquinazolin (0.027 g). 
5 IMMR Spectrum (CD 3 SOCD 3 ) 2.36 (s, 3H), 3.77 (t, 2H), 4.34 (t, 2H), 6.8-7.5 (m, 7H), 8.37 (d, 1H), 8.61 (s, 1H), 
10.79 (s, 1H). 

Example 17 



10 Using an analogous procedure to that described in Example 16, 6-amino-4-(3 -methylanilino)quinazoline 

was reacted with 2-bromoethyl methyl ether to give e^-methoxyethylaminoH-ty-methylanilinoJquinazoline 
in 20% yield, m.p. 163-167°C. 
NMR Spectrum: (CD 3 SOCD 3 + CD 3 C0 2 D) 

2.39 (s t 3H), 3.36 (s, 3H). 3.44 (t, 2H), 3.63 (t, 2H), 7.17 (d, 1H), 7.4-7.7 (m. 6H), 8.6 (s, 1H); 
15 Elemental Analysis: Found C, 56.4; H, 5.0; N, 13.1; 

C18H20N4O. CF 3 C0 2 H requires C, 56.8; H, 5.0; N, 13.3%. 

Example 18 

20 Using an analogous procedure to that described in Example 7, 7-(3-dimethylaminopropylamino)-4-(3 , -me- 

thylanilino)-6-nitroquinazoline was reduced togive 6-amino-7-(3-dimethylaminopropyiamino)-4-(3'-methyiani- 
lino)quinazoline in 56% yield, m.p. 60-66°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 1.84 (m, 2H), 2.28 (s. 6H), 2.30 (s, 3H), 2.31 (m, 2H), 3.23 (m, 2H),6.58(s, 1H). 
6.81 (d, 1H), 7.19 (t. 1H), 7.31 (s, 1H). 7.63 (m, 2H), 8.24 (s, 1H); 
25 Elemental Analysis: Found C, 66.5; H, 7.6; N, 22.8; 
CzoHmNs. 0.66H 2 O requires C, 66.3; H, 7.6; N, 23.2%. 

The 7-(3-dimethylaminopropylamino>-4-(3 , -methylanilino)-6-nitroquinazoline used as a starting material 
was obtained as follows:- 

A mixture of 4-chloroanthranilic acid (17.2 g) and formamide (10 m!) was stirred and heated to 130°C for 
30 45 minutes and to 175°C for 75 minutes. The mixture was allowed to cool to approximately 100°C and 2-(2- 
ethoxyethoxy)ethanol (50 ml) was added. The solution so formed was poured into a mixture (250 ml) of ice 
and water. The precipitate was isolated, washed with water and dried. There was thus obtained 7-chloroqui- 
nazolin-4-one (15.3 g, 85%). 

A portion (6 g) of the material so obtained was added portionwise to a stirred mixture of concentrated sul- 
35 phuric acid (12 ml) and fuming nitric acid (12 ml). The mixture was heated to 110°Cfor 30 minutes. The mixture 
was cooled to ambient temperature and poured onto ice. The solid was isolated, washed with water and dried. 
There was thus obtained 7-chloro-6-nitroquinazolin-4-one (6.89 g, 92%). 

A mixture of a portion (4 g) of the material so obtained, thionyl chloride (30 ml), phosphoryi chloride (5 ml) 
and DMF (10 drops) was stirred and heated to reflux for 4 hours. The mixture was evaporated. A mixture of 
40 the residue, 3'-methyianiline (1 .89 g) and isopropanol (25 ml) was stirred and heated to reflux for 2 hours. The 
mixture was filtered and the solid was washed with isopropanol and with diethyl ether. There was thus obtained 
7-chloro-4-(3'-methylanilino)-6-nitroquinazoline (3.74 g, 67%), m.p. 271-274°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.37 (s, 3H), 7.13 (d, 1H), 7.47 (t, 1H), 7.57 (m, 2H), 8.20 (s, 1H), 8,83 (s, 1H), 
9.72 (s, 1H). 

45 3-Dimethyiaminopropylamine (2.44 g) was added to a stirred solution of a portion (0.75 g) of the material 

so obtained in DMA (20 ml). The mixture was heated to 70°C for 1 hour and to 90°C for a further hour. The 
mixture was evaporated. The residue was triturated under water to give a solid. The solid was taken into hot 
methanol. Water was added and the solution was allowed to cool. The resultant precipitate was isolated and 
dried. There was thus obtained 7-(3-dimethyiaminopropylamino)-4-(3*-methyianilino)-6-nitroquina20line (0.47 

so g, 52%), m.p. 112-118°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 1.61 (m, 2H), 2.2-2.3 (3 s's, 9H), 2.39 (t, 2H), 3.39 (m, 2H), 6.93 (s ( 1H), 6.96 
(d, 1H), 7.27 (t, 1H), 7.61 (s, 1H), 7.63 (d, 1H), 8.36 (t, 1H), 8.42 (s, 1H), 9.50 (s, 1H), 10.07 (broad s, 1H). 

Example 19 

55 

A mixture of 6,7-dimethoxy-4-(3^methylanilino)quinazoline (4 g), sodium ethanethiolate (9.8 g) and DMF 
(1 00 ml) was stirred and heated to 80°C for 6 hours. The mixture was cooled and poured into a mixture of ethyl 
acetate and water. The mixture was acidified to pH7 by the addition of dilute aqueous hydrochloric acid. The 
organic phase was dried (MgS0 4 ) and vaporated. The residue was purified by column chromat graphy using 
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Th re was thus obtained e-methoxy^^fttboxyethox^ oil. * 

The oil was dissolved In ethyl acetate (2 ml) and a saturated solution of hydrogen chloride In diethyl ther was 
added. Ther was thus obtained the hydrochlorid salt of th product In an ov ran yield of 73%, m.p. 211- 
227°C. 

NMR Spectrum: (CD^OCD*) 2.35 (s. 3H). 3.34 (s. 3H). 3.78 (q. 2H) ( 4.01 (a. 3H), 4.31 (q. 2H) f 6.9-7.6 (m. 

5H), 8.23 (a. 1H). 8.75 (a, 1H); 

B mental Analysis: Found C, 61* H, 6.0; N. 10.9; 

C^HatNaO,. 0.9 HCI requires C f 61.2; H, 5.9; N, 11.3%. 

Example 25 

A mixture of 7-(etrK>xycarbonyimethoxy>^ (°- 262 9)> 

eous sodium hydroxide solution (2 ml) and 1,4-dloxan (2 mJ) was stirred at ambient temperature for 3 hours. 
The mixture was addlfled by the addition of 2N aqueous hydrochloric add and the addlty was reduced to pH6 
by the addition of aqueous ammonium hydroxide solution. The precipitate was Isdated and dried. There was 
thus obtained 7-{carboxymethoxy)-6-methoxy-4-(3 , -methylanllno)q (0.159 g), m.p. 215-222»C. 

NMR Spectrum: (CDjSOCDJ 2.34 (s. 3H). 3.95 (s, 3H). 4.33 (s. 2H). 8.9-7.9 (m, 6H), 8.41 (s. 1H); 
Elemental Analysis: Found C, 53.5; H, 5.0; N. 10.5; 
C 1t H ie NaN,04. 2.3HjO requires C. 53.6; H, 5.1; N, 10.4%. 



Example 26 

A mixture of 7K2-hydroxyethoxy)-6-methoxy-4-{3 , -methy<aniino)quinazollne (0.23 g), DMF (1 drop) and 
thlonyl chloride (5 rrt) was heated to reflux for 2 hour*. The mixture was evaporated. 

The residue was dissolved In DMF (3 ml) and the solution was saturated with dimethylamine gas. The sol- 
ution was stirred and heated to 100*0 for 3 hours. The mixture was evaporated and the residue was purified 
by r verse phase column chromatography using a 50:50:0.2 mixture of methanol, water and trif luoroacetic acid 
as eluent. There was thus obtained 7-(2-dlmethy1amInoethoxy)-6-metto^ 

NMR B^SmSS>C0^ 2.37 (s, 3H), 2.93 (a. 6H) ( 3.66 <t 2H). 3.98 (a, 3H) t 4.57 (t 2H). 7.1-8.2 (m, 6H). 

8.78 (s.1H), 10.82 (a, 1H); 

Elemental Analysb: Found C, 46.4; H. 4.2; N, &8; 

C30H24N4O2. 2.6CF,C0 2 H requires C. 46.6; H. 4.1; N, 8.6%. 

Example 27 

2-lodoethanoJ (0.327 mf) was added to a mixture of 8 J^lhrfraxt+(Z 9 ^ttyenM\no}qvtoazx*\ne (0.534 
g) potassium carbonate (1.1 g) and DMA(10 mJ).The mixture was stirred at amblort temperature for 18 hours. 
The mixture was evaporated and the residue was purified by reverse phase cdumn chromatography using a 
50:50:0.2 mbcture of methanol, water and trifluoroacebc add as eluent. There was thus obtained 6 ( 7-dK2-hy- 
droxyethoxy)^3 , -methy1annino)quina2dine (0.049 g). m.p. 96-102*C. 

NMR Spectrum: (CDjSOCDJ 2.37 (s. 3H). 3.85 (m. 4H). 4.23 (m. 4H). 7.05-7.55 (m, 5H). 8.06 (a. 1H). 8.76 

(a, 1H). 10.78 (broad a, 1H); 

Elem ntal Analysb: Found C, 49.2; H. 4.5; N, 7.9; 

Ct 9 H 21 N,04. 1.eCFjCOjH requires C. 49.5; H, 4.2; N, 7.8%r - — ~ ■ " 

The e.T^ihydrcory-^'-methyianlinoJquinazdine used as a starting matenal was obtained in 77% yield 
from 6 J-dimethoxy-^S^methylanl^quinazdine using an analogous procedure to that described In Exam- 
ple 4. 



Example 28 

A eoliitton c*8-bn*TK>methy^^ In DMF (3 ml) was saturated wtth dbnethyla- 

min gas and the resultant solution was stirred at ambient temperature for 1 6 hours. The mixture was evapo- 
rated and the residue was purified by column chromatography using a 17:3 mbcture of methylene cWortde and 
methand as eluent The resultant sdid (0.308 g) was further purified by reveraed-phase column chromatog- 
raphy ualng a 3.-2:0.01 mbcture of water, methanol and trifluoroacebc acid as eluent There was thus obtained 
Minwthylamlnorrwthyl^S'-methyianninoJqulnazoline (0.172 g). m.p. 174-177»C. 

NMR Spectrum: (CDjSOCDJ 2.35 (a, 3H), £85 (a, 6H). 4.47 (s. 2H). 7.0-8.1 (m, 6H), 8.66 (d. 1H). 8.85 (s, 
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Omental Analysis: Found C. 49.2; H. 4.2; N, 10.4; 
C ti H»N4. 2.25CF 3 C02H requires C. 49.2; H. 4.1; N. 10.2%. 

Example 29 
1H).8.90(a.1H); 

B mental Analysis: Found C. 43.0; H. 3.7: N. 9.0: 
CoHaN^ 3.9CF,C02H requires C. 42.9: H. 3.5: N. 9.0%. 

Example 30 

,) ... ».«.<■ with £™ LfL^n^lS (0.M g) with sodUm, h,*M. (60S dlWMta 
In m.n.n.1 <A 0.1 7 g) In ™*<=""»^* "*™ rtim „ cfc^aiogmpn, using .n 11*0.04 mlxtui. oln»lhanol. 

„ EKSE?5S!& »^ «• •» ■*• <- 2H »' « <■• 2H >- 7 - , - <M ""• 6H) ' " 0 f,t 

1H). 8.84 (8,1 H); 

Elemental Analysis: Found C, 54.1; H, 4.5; N, 9.3; 
C«H 19 N,OS. 1.1CF 3 COaH requires C. 53.8; H. 4.5; N. 9.3%. 

30 Example 31 

-8.-64 (s, 4W)>-B%66 (d. 1H) . 9 88 (» . 1H) : 

Elemental Analysis: Found C. 67.3; H. 4.8: N. 14.8; 
CuHuNjOj. 0.3H 2 O requires C. 67 J; H, 4.8; N. 14.7%. 

40 

Example 32 

Elhvl chlorotormata (0.146 g) and triethylamlne (0.162 g) were added in turn to a sOrred mixture of 7-ca * 
hoxv^^SnoLinazSin. (0.3 g) and THF (5 ml). The mixture was stirred at ambient temperature 
^I3lffl 123 a) was added and the mixture was stirred at ambient temperature for 2 

^e^^l^ 

^ «*oh,edln water and extracted with methylene chloride. The aqueous phase was ossified to pH9 by the 
Zltt^ol ^turated aqueous ammonium hydroxide solution and extracted with ethyl acetate. The organic 
addition of » "^™^ s d Q a ?^ e 8 vaporatod . -^e residue was purified by column chromatography using mcrea^ 
tt£S££S^ -thano, as e,uent There was thus obtained 7-hydroxym.tr*> 

1H). 8.57 (a. 1 H). 9.64 (a, 1H); 
Elemental Analysis: Found C. 72A H. 5.8; N, 15.8; 
C n H,^ requires C. 72.4; H. 5.7; N, 15.8%. 

Example 33 

Using an analogous procedure to that desaibed In Examp.e 11. 6«toi>4^.W 

35 
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££ s4^- (COSOCD,, 2,4 (.. 3H, 7.45 (d. 1H). 7.64 (t 1H). 7.78 (d. 1H). 7.87 (n, 1H, 8,8 (d. 1H>. 
8.26 (s. 1H). 8.60 (8. 1H). 8^3 jd 1H); 
Elemental Analysis: Found C 58.7: 
C 17 H„F,N 4 0 requires C. 59.0: H. 3.8; N. 16.5%. 



Exampl 34 

Using an 



by elemental analysis. 
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6,7-diraethoxy 
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>240 
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3'-nitro 


>240 
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6, 7-dimethoxy 
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6,7-diraethoxy 


4'-chloro-3'-nitro 


>240 
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Notes 



a. The product gave the following analytical data: Found C, 

63.1; H, 5.2; N, 13.5; C 16 H 15 N 3 0- 1.1HC1 requires C, 62.9; H, 5.3; N, 
13. 82; and the following characteristic NMR data: (CD 3 SOO> 3 ) 2.37 (s, 
3H), 4.01 (s, 3H), 7.16 (d, 1H) , 7.38 (m, 1H) , 7.52 (s, 2H), 7.73 (m, 
1H), 7.94 (d, 1H), 8.43 (d, 1H) , 8.84 (s, 1H), 11.63 (s, 1H) . 

The 4-chloro-6-methoxyquinazoline used as a starting 
material was obtained from 5-methoxyanthranilic acid using analogous 
procedures to those described in the portion of Example 1 which is 
concerned with the preparation of starting materials. 

The 5-methoxyanthranilic acid used as a starting material 
was obtained as follows :- 

A mixture of 5-chloro-2-nitrobenzoic acid (60.5 g) and 
thionyl chloride (113 ml) was stirred and heated to reflux for 4 
hours. The mixture was evaporated. The material so obtained was 
added to a solution obtained by adding sodium (15.2 g) to methanol 
(250 ml). The mixture was heated to reflux for 4 hours. The mixture 
was evaporated and the residue was partitioned between ethyl acetate 
and water. The organic layer was dried (MgSO^) and evaporated. The 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There was thus 
obtained methyl 5-methoxy-2-nitrobenzoate as an oil (22.5 g). 

A mixture of the material so obtained, 102 
palladium-on-charcoal catalyst (2.1 g), ethanol (200 ml) and ammonium 
formate (25.2 g) was stirred and heated to 70°C for 2 hours. The 
mixture was filtered and the filtrate was evaporated. The residue was 
partitioned between methylene chloride and a dilute aqueous sodium 
bicarbonate solution. The organic layer was dried (MgSO^) and 
evaporated to give methyl 2-amino-5-methoxybenzoate (15.2 g). 

A mixture of the material so obtained, 2N aqueous sodium 
hydroxide solution (150 ml) and 1,4-dioxan (50 ml) was stirred and 
heated to 40 °C for 3 hours. The bulk of the 1,4-dioxan was 
evaporated, the aqueous residue was acidified to pH4 by the addition 
of concentrated hydrochloric acid and the solution was extracted with 
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ethyl acetate- The organic phase was dried (MgS0 4 ) and evaporated to 
give 5-methoxyanthranilic acid (14.1 g). 

b. The reaction mixture vas heated to reflux for 3 hours. The 
product gave the following analytical data: Found C, 55-4; H, 4.0; N, 
12-8; C 15 H 12 C1N 3 0. 1.1HC1 requires C, 55-2; H, 4.0; N, 12. 92; and the 
following characteristic NMR data: (CD 3 S0CD 3 ) 4-02 (s, 3H) f 7.37 (m, 
1H), 7,53 (m, 1H), 7-67 (m, 2H) , 7.95 (m, 2H), 8.51 (d, 1H) , 8.91 (s, 
1H), 11.62 (s, 1H). 

c. 6-Acetoxy-4-chloroquinazoline was used as the appropriate 
quinazoline and the reaction mixture was heated to reflux for 2,5 
hours. The product gave the following analytical data: Found C, 
58.6; H, 5.3; N, 13.4; C^H^^O. 1HC1. 1H 2 0 requires C, 58.9; H, 
5.2; N, 13. 72; 

and the following characteristic NMR data: 

(CD 3 SOCD 3 ) 2.36 (s, 3H), 7.14 (d, 1H) , 7.36 (t, 1H) , 7.51 (d, 2H) , 
7-72 (m, 1H), 7.90 (d, 1H), 8.07 (d, 1H) , 8.78 (s, 1H) , 10.42 (s f 1H), 
11.22 (s, 1H). 

The 6-acetoxy-4-chloroquinazoline used as a starting 
material was obtained as follows:- 

Using an analogous procedure to that described in the 
portion of Example 1 which is concerned with the preparation of 
starting materials, 5-hydroxyanthranilic acid was converted into 
6-hydroxyquinazolin-4-one. Acetic anhydride (1.38 g) was added 
dropwise to a mixture of 6-hydroxyquinazolin-4-one (2 g) , 
triethylamine (1-37 g) and DMF (60 ml). The mixture was stirred at 
ambient temperature for 1 hour. The mixture was evaporated to give 
6-acetoxyquinazolin-4-one which was reacted with thionyl chloride 
using an analogous procedure to that described in the portion of 
Example 1 which is concerned with the preparation of starting 
materials. 

d. The product gave the following analytical data: Found C, 
54.1; H, 3.7; N, 11.7; C 16 H 12 F 3 N 3°* 1HC1 requires C, 54.0; H, 3.7; N, 
11.81; 
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and the following characteristic NMR data: (CD 3 SOCD 3 ) 2.37 (s, 3H) , 
7,17 <s, 1H), 7.38 (t, 1H), 7.51 (d, 2H) , 8.07 (m, 2H) , 8.91 (ra, 2H), 
11.45 (s, 1H). 

The 4-chloro-6-trif luoromethoxyquinazoline used as a 
starting material was obtained from 5-trif luoromethoxyanthranilic acid 
using analogous procedures to those described in the portion of 
Example 1 which is concerned with the preparation of starting 
materials . 

e. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C, 51.7; H, 3.7; N, 
11.1; C 16 H 13 C1FN 3 0 2 . 1HC1 requires C, 51.9; H, 3.8; N, 11. 4Z; 

and the following characteristic NMR data: (CD 3 SOCD 3 ) 4.01 (s, 3H), 
4.04 (s, 3H), 7.45 (s, 1H), 7.59 (t, 1H) , 7.84 (m, 1H) , 8.1 (m, 1H), 
8.51 (s, 1H), 8.93 (s, 1H), 11.74 (s, 1H) . 

f. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following characteristic NMR data: (CD 3 S0CD 3 ) 4.04 
(s, 3H), 4.08 (s, 3H), 7.35 (s, 1H), 7.91 (s, 1H) , 8.03 (d, 1H) , 8.18 
(m, 1H), 8.47 (d, 1H) , 8.74 (s, 1H), 9.93 (s, 1H) . 

g. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C» 49.7; H, 3.7; N, 
11.0; C 16 H 13 C1 2 N 3 0 2 . 1HC1 requires C, 49.7; H, 3.65; N, 10. 9Z; 

and the following characteristic NMR data: (CD 3 S0CD 3 ) 4.01 (s, 3H) , 
4.04 (s, 3H), 7.36 (s, 1H), 7.74 (m, 1H), 7.83 (m, 1H) , 8.17 (d, 1H) , 
8.38 (s, 1H), 8.91 (s, 1H), 11.55 (s, 1H). 

h. The reaction mixture was heated to reflux for 2 hours. The 
product gave the following analytical data: Found C, 53.1; H, 4.2; N, 
15.3; C 16 H 14 N 4 0 4 1HC1 requires C, 53.0; H, 4.2; N, 15. 42; 

and the following characteristic NMR data: (CD 3 S0CD 3 ) 4.0 (s, 3H) , 
4.04 (s, 3H), 7.37 (s, 1H) , 7.75 (t, 1H), 8.11 (m, 1H) , 8.33 (ra, 1H), 
8.40 (s, 1H), 8.74 (m, 1H), 8.88 (s, 1H), 11.58 (s, 1H) . 

i. The reaction mixture was heated to reflux for 3 hours. The 
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product gave the following analytical data: Found C, 59.1; H, 5.0; N, 
12.7; C 16 H 15 N 3 0 2 . 1HC1. 0.35H 2 0 r quires C, 59.3; H, 5.2; N, 13. OX; 
and the following characteristic NMR data: 

(CD 3 SOCD 3 ) 3-99 (s, 3H) , 4.02 (s, 3H) , 7.1-7.6 (m, AH), 7.68-7.75 (m, 
2H), 8.43 (s, 1H), 8.80 (s, 1H). 

j. The reaction mixture was heated to reflux for 2 hours. The 

product gave the following analytical data: Found C, 48.3; H t 3.5; N, 
13.5; 

C^H 10 C1N A 0 A . 1HC1 requires C, 48.4; H, 3-5; N, 14.12; 
lo 13 *► 

and the following characteristic NMR data: 

(CD 3 SOCD 3 ) 4.01 (s, 3H), 4.05 (s, 3H) , 7.34 (s, 1H) , 7.86 (d, 1H), 
7.88 (d, 1H), 8.23 (m, 1H), 8.48 (s, 1H), 8.64 (d, 1H), 8.94 (s, 1H) , 
11.87 (s, 1H). 

The product gave the following analytical data: Found C, 
50.7; H, 3.4; N, 14.2; C 16 h* 13 FN A 0 A . 1HC1 requires C, 50.5; H, 3.7; N, 
14. 7X; and the following characteristic NMR data: (CD 3 S0CD 3 ) 4.0 (s, 
3H), 4.04 (s, 3H), 7.40 (s, 1H) , 7.71 (m, 1H) , 8.29 (m, 1H) , 8.50 (s, 
1H), 8.65 (in, 1H), 8.92 (s, 1H) , 11.9 (broad s, 1H). 

Example 35 

35 3-Methylaniline (0.123 g) was added dropwise to a stirred solution of 6-bromomethyl-4-chloroquinazoline 

(0.3 g) in DMF (3 ml). The mixture was stirred at ambient temperature for 2 hours. Diethyl ether (10 ml) was 
added and the precipitate was isolated. There was thus obtained 6-bromomethyl-4-(3 , -methyianilino)quina- 
zoline in 32% yield, m.p. >260°C (decomposes); 

NMR Spectrum: (CD 3 SOCD 3 ) 2.37 (s, 3H) f 4.98 (s, 2H) ( 7.17 (d, 1H), 7.39 (t, 1H), 7.53 (m. 2H) f 7.95 (d, 1H) f 
40 8.15 (m, 1H), 8.93 (s, 1H) P 8.96 (d, 1H), 11.59 (broad s, 1H); 
Elemental Analysis: Found C P 56.5; H, 4.6; N, 12.3; 
C 16 H 14 BrN 3 . 0.25HCI requires C, 56.9; H, 4.3; N, 12.4%. 

The 6-bromomethyl-4-chloroquinazoline used as a starting material was obtained as described in Note g. 
below Table II in Example 6. 
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Example 36 



Using an analogous procedure to that described in Example 7 t SJ-dimethoxy-A^-methylanilinoVS-ni- 
troquinazoline was reduced to give 5-amino-6,7-dimethoxy-4-(3'-methylanilino)quinazoline which was purified 
so by column chromatography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. 
There was thus obtained the required product in 55% yield, m.p. 181-1 82°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.30 (s, 3H), 3.70 (s, 3H), 3.86 (s, 3H) f 6.51 (s. 1H), 6.86 (d, 1H), 7.10 (m. 2H), 
7.19 (t, 1H), 7.90 (s, 1H); 

Elemental Analysis: Found C, 65.4; H f 5.9; N, 17.6; 
55 C 17 H 18 N40 2 . 0.15H 2 O requires C, 65.2; H, 5.8; N, 17.9%. 

The 6 J-dimethoxy-4-(3 , -methylanilino)-5-nitroquinazoline used as a starting material was obtained as fol- 
io ws:- 

ej-Dimethoxyquinazolin^one (10 g) was added portionwise to a stirred mixture of concentrated sulphu- 
ric acid (30 ml) and fuming nitric acid (30 ml) which had be n cooled to 0°C. Th mixture was stirred at ambient 
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temperature for 1 hour. The mixture was poured onto a mixtur of ice and water (500 ml). The precipitate was 
isolated, wash d with wat r and dried. There was thus obtained 6,7-dimethoxy-5-nitroquinazolin-4-one (9.51 

9) Using analogous procedur s to those d scribed in Example 1, th compound so obtained was convert d 
into 6 7-dim thoxy-4-(3'-methylanilino)-5-nitroquinazoline in 71% yield, m.p. 151-155°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 2.30 <s, 3H), 3.86 (s, 3H), 4.02 (s, 3H). 6.75 (m. 2H), 6.88 (d, 1H), 7.22 <t, 1H), 
7.28 (S.1H), 7.85 (s,1H). 



10 Example 37 

Using an analogous procedure to that described in Example 7, except that the reaction mixture was heated 
to 70°C for 2 hours. 4-(3 , -methylanilino)-7-methylthio-6-nitroquinazoline was reduced to 6-amino-4-(3'-methy- 
lanilino)-7-methylthioquinazoline which was purified by column chromatography using increasingly polar mix- 
15 tures of methylene chloride and ethyl acetate as eluent. There was thus obtained the required product in 22% 

NMR Spectrumf (CD 3 SOCD 3 ) 2.33 (s. 3H), 2.59 (s. 3H), 5.34 (broad s, 2H), 6.90 (d, 1H), 7.24 (t, 1H). 7.44 (s f 
1 H), 7.50 (s. 1 H), 7.63 (s. 2H), 8.47 (s, 1 H); 
Elemental Analysis: Found C, 64.8; H, 5.4; N, 18.7; 
20 C 16 H 16 N 4 S requires C, 64.8; H, 5.4; N, 18.9%. . 

The 4-(3'-methylanilino)-7-methylthio-6-nitroquinazoline used as a starting material was obtained as toi- 

j lows*- 

A mixture of 4-chloroanthranilic acid (17.2 g) and formamide (10 ml) was stirred and heated to 130°C for 
45 minutes and to 175°C for 75 minutes. The mixture was allowed to cool to approximately 100°C and 2-(2- 

25 ethoxyethoxy)ethanol (50 ml) was added. The solution so formed was poured into a mixture (250 ml) of ice 
and water. The precipitate was isolated, washed with water and dried. There was thus obtained 7-chloroquh 
nazolin-4-one (1 5.3 g, 85%). . . 

After repetition of this reaction, 7-chloroquinazolin^-one (30 g) was added portionwise to a stirred mixture 
of concentrated sulphuric acid (60 ml) and fuming nitric acid (60 ml) which had been cooled to 0<-C. The mixture 

30 was stirred at ambient temperature fori hourand then heated to 110°Cfor 30 minutes. The mixture was cooled 
to ambient temperature and poured onto a mixture of ice and water (1L). The precipitate was isolated, washed 
with water and dried. There was thus obtained 7-chloro-6-nitroquinazolin-4-one (38.1 g). 

Using analogous procedures to those described in Example 1. the material so obtained was converted 
into 7-chloro-4-(3 , -methylanilino)-6-nitroquinazoline in 59% yield, m.p. 271-274°C. 

35 A portion (0.9 g) of the material so obtained was dissolved in DMA(15 ml). Sodium methanethiolate (0.44 

g) was added and the mixture was stirred at ambient temperature for 1 hour. Them mixture was acidified by 
the addition of glacial acetic acid. The mixture was evaporated and the residue was triturated under methylene 
chloride The solid so obtained was partitioned between methylene chloride and a dilute aqueous ammonium 
hydroxide solution. The organic layer was dried (MgSO*) and evaporated to give 4-(3 , -methyianilino)-7-me- 

40 thylthio-6-nitroquinazoline (0.473 g), m.p. 230-231 °C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s, 3H), 2.63 (s, 3H). 6.97 (d. 1H), 7.28 (t, 1H), 7.61 (s, 1H), 7.63 (m, 2H), 
8.63 (s, 1H), 9.70 (s,1H); 

Elemental Analysis: Found C, 58.6; H, 4.6; N, 17.2; 
C 16 H u N 4 0 2 S requires C, 58.8; H, 4.3; N, 17.1%. 



45 



Example 38 



A mixture of 7-methoxy-4-(3 , -methylanilino)-6-nitroquinazoline (0.4 g), 10% palladium-on-charcoal cata- 
lyst (0.06 g), DMF (5 ml) and et hanol (20 ml) was stirred under an atmosphere pressure of hydrogen for 5 hours. 
so The mixture was filtered and the filtrate was evaporated. The residue was purified by column chromatography 
on reversed-phase silica using decreasingly polar mixtures of methanol, water and trif luoroacetic acid as elu- 
ent. There were thus obtained in turn:- 

6-hydroxyamino-7-methoxy-4-(3 , -methylanilino)quinazoline (0.038 g), m.p. 130-147°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 4.02 (s, 3H), 7.12 (d, 1H), 7.19 (s, 1H), 7.34 (t. 1H), 7.48 (m, 2H), 
55 8.10 (s, 1H), 8.70 (s, 1H); 

Elemental Analysis: Found C, 44.0; H, 3.5; N, 10.5; 

C 16 H 16 N40 2 . 1H 2 0. 2CF 3 C0 2 H requires C, 44.3; H, 3.7; N, 10.7%; and 

6-amino-7-methoxy-4-(3'-methylanilino)quinazoline (0.049 g), m.p. 85-95°C. 

NMR Sp ctrum: (CD 3 SOCD 3 ) 2.36 (s, 3H), 4.03 (s, 3H), 7.12 (d, 1H), 7.18 (s, 1H), 7.35 (t, 1H), 7.45 (m, 2H), 
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7.62 (s, 1H) ( 8.69(s, 1H); 

Elemental Analysis: Found C f 52.3; H, 4.0; N, 13.0; 
C 16 H 16 N 4 0. 1.3CF 3 C0 2 H requires C, 52.1; H, 4.0; N, 13.1%. 
5 Th 7-m thoxy-4-(3-methylanilino)-6-nitroquinazolin used as a starting material was obtained as fol- 

lows:- 

7-Chloro-M3MTiethylanilino)-6-nitroquinazoline (0.35 g) was added portionwise to a methanolic solution 
of sodium methoxide [prepared by the addition of sodium (0.055 g) to methanol (5 ml)]. The mixture was stirred 
and heated to reflux for 1 hour. A second portion of sodium (0.069 g) was added and the mixture was heated 
w to reflux for 5 hours. The mixture was evaporated and the residue was purified by column chromatography on 
reversed-phase silica using initially a 50:50:0.2 mixture of water, methanol and trifluoroacetic acid and then 
decreasingly polar mixtures of water, methanol and trifluoroacetic acid as eluent. There was thus obtained 7- 
methoxy-4-(3'-methylanilino)-6-nitroquinazoline (0.81 g), m.p. 149-154°C. 

15 Example 39 

1,2-Dibromoethane (10.9 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3 , -methyianil'h 
no)quinazoline (2.5 g), potassium carbonate (3.69 g) and DMF (60 ml). The mixture was stirred at ambient tem- 
perature for 30 minutes and then heated to 80°C for 2 hours. The mixture was evaporated and the residue was 
20 partitioned between methylene chloride and water. The organic phase was dried (MgS0 4 ) and evaporated. The 
residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and 
methanol as eluent. There was thus obtained 7-(2-bromoethoxy)-6-methoxy-4-(3'-methylanilino)quinazoiine 
(2.8 g), m.p. 86-89°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 3.89 (t, 2H), 3.99 (s, 3H), 4.51 (t, 2H), 7.21 (s, 1H), 7.28 (t, 1H). 
25 7.58 (s, 1H), 7.62 (d, 1H), 7.88 (s, 1H), 8.46 (s, 1H), 8.94 (d, 1H), 9.46 (s f 1H); 
Elemental Analysis: Found C, 55.7; H, 5.9; N, 11.9; 
C 18 H l8 Br N 3 0 2 . 0.9DMF requires C, 55.5; H, 5.6; N, 11.7%. 

Example 40 

30 

A mixture of 7-(2-bromoet hoxy)-6-met hoxy-4-(3 , -methylanilino)quinazoline (0.25 g) and aniline (4 ml) was 
stirred at ambient temperature for 16 hours. The mixture was evaporated and the residue was purified by col- 
umn chromatography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. 
There was thus obtained 7-(2-anilinoethoxy)-6-methoxy-4-(3'-methylaniiino)quinazoline (0.169 g), m.p. 160- 
35 162°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 3.51 (m, 2H), 3.97 (s, 3H), 4.30 (t, 2H), 6.58 (t, 1H), 6.66 (d, 2H), 
6.94 (d, 1H), 7.12 (t, 2H), 7.20 (s, 1H), 7.28 (t, 1H), 7.58 (s, 1H), 7.63 (d, 1H), 7.87 (s t 1H), 8.48 (s, 1H), 9.50 
(s.1H); 

Elemental Analysis: Found C, 69.6; H, 6.2; N, 13.6; 
40 C24H 2 4N 4 02. 0.75H 2 O requires C f 69.6; H, 6.2; N, 13.5%. 

Example 41 

A mixture of 7-(2-bromoethoxy)-6-methoxy-4-(3'-methylanilino)quinazoline (0.25 g) and morpholine (4 ml) 
45 was stirred at ambient temperature for 4 hours. The mixture was evaporated and the residue was partitioned 
between methylene chloride and a dilute aqueous sodium bicarbonate solution. The organic phase was dried 
(MgS0 4 ) and evaporated. The residue was triturated under diethyl ether to give 6-methoxy-4-(3'-methylanili- 
no)-7-(2-morpholinoethoxy)quinazoline (0.198 g), m.p. 168-170°C. 

NMR Spectrum: (CD 3 SOCD 3 + CD 3 C0 2 D) 2.35 (s, 3H), 3.15 (t, 4H), 3.81 (t, 4H), 3.96 (s, 3H), 6.93 (d, 1H), 
50 7.21 (s, 1H). 7.26 (t, 1H), 7.58 (s, 1H), 7.63 (d, 1H), 7.84 (s, 1H), 8.44 (s. 1H), 9.58 (s, 1H); 
Elemental Analysis: Found C, 64.3; H, 6.9; N, 13.8; 
C22H26N 4 0 3 . 0.9H 2 O requires C, 64.3; H, 6.8; N, 13.6%. 

Example 42 

55 

2-Methoxyacetyl chloride (0.085 g) was added to a stirred solution of 7-hydroxy-6-methoxy-4-(3'-methy- 
lanilino)quinazoline (0.2 g) in DMA(1 ml) and the mixture was stirred at ambient temperature for 16 hours. A 
second portion of 2-methoxyacetyl chloride (0.085 g) was added and the mixture was heated to 45°C for 3 
hours. Th mixture was cooled to ambient temperature and ethyl ac tate (5 ml) was add d. The precipitate 
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was isolated, washed with ethyl acetate and with di thyl ether and dried under vacuum. There was thus ob- 
tained 6-m thoxy-7-(2-m thoxyacetoxy)-4-(3'-m thylanilino)quinazoline (0.218 g), m.p. 215-219°C. 
NMR Sp ctrum: (CD 3 SOCD 3 ) 2.37 (s, 3H), 3.43 (s, 3H), 4.06 (s, 3H), 4.45 (s, 2H), 7.16 (d, 1H). 7.33 (s. 1H), 
5 7.38 (t 1 H), 7.52 (m, 2H), 8.83 (s, 1H), 8.62 (s, 1 H); 
Elem ntal Analysis: Found C, 53.5; H, 5.8; N, 10.0; 
Ci 9 H 19 N 3 0 4 . 1HCI. 2H 2 0 requires C, 53.5; H, 5.6; N f 9.9%. 

Example 43 

A mixture of 6-amino-4-(3'-methylanilino)quinazoline (0.25 g), benzoyl chloride (0.148 g), triethylamine (2 
ml) and DMF (2 mi) was stirred and heated to 100°C for 3 hours. A further portion of benzoyl chloride (0.296 
g) was added and the mixture was heated to 100°C for a further 3 hours. The mixture was cooled to ambient 
temperature and partitioned between methylene chloride and water. The organic phase was dried (MgS0 4 ) 
and evaporated. The residue was purified by column chromatography using increasingly polar mixtures of me- 
thylene chloride and ethyl acetate as eluent. There was thus obtained 6-benzamido-4-(3'-methylanilino)qui- 
nazoline (0.142 g) f m.p. 243-245°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 <s, 3H), 6.95 (d, 1H), 7.27 (m t 1H), 7.6 (m, 5H). 7.79 (d, 1H), 8.01 (m, 1H), 
8.04 (m, 2H), 8.52 (s, 1H), 8.90 (d, 1H), 9.80 (s, 1H) t 10.55 (s, 1H); 
Elemental Analysis: Found C, 73.2; H, 5.0; N. 15.4; 
C22H 18 N 4 0. 0.25H 2 O requires C, 73.6; H, 5.2; N, 15.6%. 

Example 44 

A mixture of 6-amino-4-(3'-methylanilino)quinazoline (0.75 g), methyl 3-chloroformylpropionate (0.451 g), 
triethylamine (0.303 g) and toluene (6 ml) was stirred and heated to reflux for 4 hours. The mixture was evapo- 
rated and the residue was purified by column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent There was thus obtained 6-(3-methoxycarbonylpropionamido)-4-(3'-methy- 
lanilino)quinazoline (0.46 g), m.p. 202-203°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s f 3H), 2.68 (m, 4H), 3.61 (s, 3H), 6.95 (d, 1H), 7.26 (t, 1H), 7.6 (s, 2H) f 
7.74 (d, 1H), 7.84 (m, 1H), 8.52 (s, 1H), 8.70 (d, 1H), 9.8 (s, 1H), 10.3 (s, 1H); 
Elemental Analysis: Found C, 65.3; H, 5.5; N, 14.8; 
C2oH2oN40 3 requires C t 65.2; H, 5.5; N, 15.0%. 

35 Example 45 



A mixture of 6-amino-4-(3'-methylanilino)quinazoline (0.5 g), methyl 4-chlorobutyrate (1 ml) and triethyla- 
mine (0.55 ml) was stirred and heated to 100°C for 4 hours. The mixture was cooled to ambient temperature 
and partitioned between methylene chloride and water. The organic layer was dried (MgS0 4 ) and evaporated. 
40 The residue was purified by column chromatography using a 20: 1 mixture of methylene chloride and methanol 
as eluent There was thus obtained 

6-(3-methoxycarbonylpropylamino)-4-(3'-methylaniiino)quinazoline (0.32 g). 
NMR Spectrum: (CD 3 SOCD 3 ) 1.92 (m, 2H), 2.34 (s, 3H), 3.23 (m, 4H), 3.61 (s, 3H), 6.22 (t, 1H), 6.93 (d, 1H) f 
7.18 (d, 1H), 7.25 (m. 1H), 7.29 (t, 1H), 7.6 (s, 1H), 7.65 (d, 1H). 8.43 (s, 1H), 9.25 (s, 1H). 
45 A mixture of the material so obtained and diphenyl ether (0.5 ml) was stirred and heated to 160°C for 3 

hours. The mixture was cooled to ambient temperature and partitioned between methylene chloride and water. 
The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
using a 20:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 4-(3*-methyla- 
nilino)-6-(2-oxopyrrolidin-1-yl)quinazoline (0.053 g), m.p. 212-215°C. 
so NMR Spectrum: (CD 3 SOCD 3 ) 2.15 (m, 2H), 2.35 (s, 3H), 2.59 (t 2H), 4.01 (t ( 2H), 7.02 (d. 1H), 7.30 (t, 1H), 
7.6 (m, 2H), 7.8 (d t 1H), 8.24 <d, 1H), 8.55 (s, 1H), 8.60 (m, 1H). 9.88 (s, 1H); 
Elemental Analysis: Found C. 64.8; H, 5.0; N, 14.9; 
C 19 H 18 N 4 0. 0.75CH 2 CI 2 . 0.5H 2 O requires c\ 64.4; H, 5.4; N, 14.6%. 

55 Example 46 

Phenyl isocyanate (0.193 g) was added to a stirred mixture of 6-amino-4-(3 , -methylanilino)quinazoline 
(0.39 g) and THF (15 ml) which had been cooled to -2°C. The mixture was stirred at 5°C for 10 minutes and 
then allow d to warm to ambient t mperature. The mixture was vaporated and th residue was purif i d by 
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column chromatography using a 20:1 mixture of methylene chloride and m thanol as eluent. There was thus 

obtained 4-(3'-methylanilino)-6-(3-phenylureido)quinazo1in (0.335 g), m.p. 224-226°C. 

IMMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 6.94 (d ( 1H), 7.01 (m, 1H), 7.28 (m, 2H), 7.30 (t. 1H) f 7.51 (m, 2H), 

7.62 (m. 2H), 7.73 (d. 1H), 7.92 (m, 1H), 8.46 (d, 1H), 8.49 (s, 1H), 8.90 <s, 1H), 8.94 (s, 1H), 9.75 (s, 1H); 

Elemental Analysis: Found C, 65.2; H, 5.5; N, 17.2; 

C22H 19 N 5 0. 2H z O requires C, 65.2; H, 5.7; N, 17.3%. 

Example 47 



A solution of sodium cyanate (0.195 g) in water (3 ml) was added to a stirred solution of 6-amino-4-(3'- 
methylanilino)quinazoline (0.25 g) in water (5 ml) and acetic acid (0.1 ml). The mixture was stirred at ambient 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatography 
on reversed-phase silica using initially a 30:70:0.2 mixture and then a 45:55:0.2 mixture of methanol, water 
15 and trif luoroacetic acid as eluent. There was thus obtained 4-(3'-methylanilino)-6-ureidoquinazoline (0.047 g), 
m.p. >230°C (decomposes). 

NMR Spectrum: (CD 3 SOCD 3 ) 2.36 <s, 3H), 6.18 (s, 2H). 7.12 (d, 1H), 7.36 (m f 1H), 7.48 (m, 2H), 7.79 (d, 1H), 
8.01 (m, 1H), 8.65 (d, 1H). 8.75 (s, 1H). 9.11 (s, 1H) f 11.12 (s, 1H); 
Elemental Analysis: Found C. 48.8; H, 4.1; N, 15.4; 
20 C 16 H 16 N50. 1H z O. 1.3CF 3 C0 2 H requires C, 48.6; H, 4.0; N, 15.2%. 

Example 4 8 

Benzyl chloride (0.378 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3 -methylaniiino)qui- 
25 nazoline (0.281 g), potassium carbonate (0.414 g) and DMA (4 ml). The mixture was stirred at ambient tem- 
perature for 10 minutes and then heated to 60°C for 1 hour. The mixture was evaporated and the residue was 
purified by column chromatography using initially methylene chloride and then a 100:3 mixture of methylene 
chloride and methanol as eluent. There was thus obtained 7-benzytoxy-6-methoxy-4-(3 , -methyianilino)quina- 
zoline (0.225 g), m.p. 203-205°C. 
30 NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 3.97 (s, 3H), 5.28 (s, 2H), 6.93 (d p 1 H), 7.27 (t, 1H), 7.28 (s, 1H), 
7.22-7.55 (m, 5H), 7.58 (s, 1H). 7.63 (d, 1H). 7.87 (s f 1H), 8.44 (s, 1H), 9.41 (s, 1H); 
Elemental Analysis: Found C, 74.0; H, 5.8; N, 11.1; 
C23H 21 N 3 0 2 requires C, 74.4; H, 5.7; N, 11.3%. 

35 Example 49 



Isopropyi bromide (0.246 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3'-methylanili- 
no)quinazoline (0.281 g), potassium carbonate (0.414 g) and DMA (3 ml). The mixture was stirred at ambient 
temperature for 30 minutes and then heated to 70°C for 1 hour. The mixture was partitioned between ethyl 
40 acetate and water. The organic phase was dried (MgS0 4 ) and evaporated to give 7-isopropoxy-6-methoxy-4- 
(3'-methylanilino)quinazoline (0.28 g), m.p. 218-221 °C. 

NMR Spectrum: (CD 3 SOCD 3 ) 1.36 (d, 6H), 2.34 (s f 3H), 3.94 (s, 3H) f 4.83 (m, 1H), 6.94 (d. 1H), 7.17 (s, 1H), 
7.27 (t. 1H). 7.57 (s, 1H), 7.64 (d t 1H), 7.82 (s, 1H), 8.43 (s, 1H); 
Elemental Analysis: Found C, 69.4; H, 6.7; N f 12.0; 
45 C 19 H 2 iN 3 0 2 . 0.3H 2 O. O.IEtOAc requires C, 69.0; H, 6.6; N, 12.4%. 

Example 50 

Ethyl iodide (0.624 g) was added to a stirred mixture of 6 f 7-dihydroxy-4-(3'-methylanilino)quinazoline 
so (0.534 g), potassium carbonate (0.828 g) and DMA (1 0 ml). The mixture was heated to 50°C for 2 hours. A sec- 
ond portion of ethyl iodide (0.624 g) was added and the mixture was heated to 60°C for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using initially methylene chloride and 
then increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 6,7- 
diethoxy-4-(3'-methylanilino)quinazoline (0.26 g), m.p. 178-180°C. 
55 NMR Spectrum: (CD 3 SOCD 3 ) 1.43 & 1.44 (2 t's ( 6H), 2.34 (s, 3H), 4.2 (m, 4H), 6.92 (d f 1H), 7.14 (s, 1H) f 7.26 
(t, 1H), 7.57 (s, 1H) t 7.63 (d, 1H) f 7.82 (s. 1H), 8.42 (s, 1H); 
Elemental Analysis: Found C, 69.1; H, 6.6; N f 12.2; 
C 19 H 21 N 3 0 2 . 0.48H 2 O requires C, 68.7; H, 6.6; N, 12.6%. 
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Exampl 51 

2-Bromoethyl methyl ther (0.834 g) was added to a stirr d mixture of 6,7-dihydroxy-4-(3'-m thyianili- 
5 no)quinazolin (0.534 g), potassium carbonat (0.828 g) and DMA (10 ml). Th mixture was stirr d at ambi nt 
temperature for 1 6 hours. The mixture was vaporated and the residu was partitioned betw en ethyl acetate 
and water. The organic layer was dried (MgS0 4 ) and evaporated. The residue was purified by column chro- 
matography using increasingly polar mixtures of methylene chloride and methanol as eluent The gum so ob- 
tained was dissolved in ethyl acetate (4 ml) and acidified by the addition of a saturated solution of hydrogen 
10 chloride in diethyl ether. The precipitate was isolated. There was thus obtained 6,7-di-(2-methoxyethoxy)-4- 
(3-methylanilino)quinazoline hydrochloride (0.292 g) f m.p. 218-220°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 3.36 (s, 6H), 3.75-3.8 (m, 4H), 4.1-4.5 (m, 4H), 7.14 (d ? 1H) f 7.37 
(t, 1H), 7.40 (s, 1H), 7.48 (m, 2H), 8.35 (s, 1H), 8.79 (s f 1H); 
Elemental Analysis: Found C, 59.8; H, 6.4; N, 9.9; 
15 C21H25N3O4. 1HCI requires C, 60.0; H, 6.2; N, 10.0%. 

Example 52 

1,2-Dibromoethane (0.376 g) was added to a stirred mixture of ej-dihydroxy-^-f^-methyianilinoJquina- 
20 zoline (0.534 g), potassium carbonate (0.828 g) and DMA (20 ml). The mixture was heated to 1 00°C for 30 min- 
utes. The mixture was evaporated and the residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained 6,7-ethylenedioxy- 
4-(3'-methy1anilino)quinazoline (0.23 g), m.p. 223-226°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H). 4.40 (s, 4H), 7.14 (d, 1H), 7.17 <s, 1H), 7.26 (t, 1H), 7.66 (m, 2H), 
25 8.10 (s, 1H), 8.43 (s, 1H) f 9.38 (s, 1H); 

Elemental Analysis: Found C, 67.5; H t 5.1; N, 13.0; 

C 17 H 15 N302. 0.33H 2 O. 0.25EtOAc requires C, 67.2; H, 5.5; N, 13.1%. 

Example 53 

30 

A mixture of 6-bromomethyl-4-(3'-methylanilino)quinazoline (0.415 g) and morpholine (2 ml) was stirred 
and heated to 60°C for 2 hours. The mixture was cooled to ambient temperature and the precipitate was iso- 
lated. The solid so obtained was partitioned between methylene chloride and water. The organic phase was 
washed with brine, dried (MgSQ 4 ) and evaporated. There was thus obtained 6-morpholinomethyl-4-(3 , -methy- 
35 lanilino)quinazoline (0.195 g), m.p. 191-193°C. 

NMR Spectrum: (CD3SOCD3) 2.34 <s f 3H), 2.49 (t, 4H), 3.62 <t f 4H), 3.69 <s, 2H) f 6.96 (d, 1H), 7.29 (t, 1H), 
7.69 (m p 2H), 7.74 (d, 1 H), 7.85 (m, 1 H), 8.45 (s. 1 H), 8.55 (s, 1 H), 9.71 (s, 1 H); 
Elemental Analysis: Found C, 71.2; H, 6.8; N, 16.2; 
CjoH^O requires C, 71.2; H, 6.6; N, 16.6%. 

40 

Example 54 



A mixture of e-bromomethyl^fS-methylaniiinoJquinazoline (0.3 g), aniline (0.085 g) and DMA (5 ml) was 
stirred and heated to 80°C for 2 hours. The mixture was evaporated and the residue was purified by column 
45 chromatography using increasingly polar mixtures of methylene chloride and methanol as eluent. There was 
thus obtained e-anilinomethyl^-fS'-methylanilinoJquinazoline as an oil (0.254 g), which was dissolved in ethyl 
acetate. A saturated solution of hydrogen chloride in diethyl ether was added and the precipitate so formed 
was isolated. There was thus obtained 6-anilinomethyl-4-(3'-methylanilino)quinazoline dihydrochloride, m.p. 
216-221°C. 

so NMR Spectrum: (CD 3 SOCD 3 ) 2.30 (s ( 3H), 4.45 (s, 2H), 6.6 (t, 1H), 6.7 (d, 2H), 7.05 (d, 1H) ( 7.08 (d, 1H), 7.10 
(d, 1H), 7.31 (m, 1H), 7.5 (m f 2H), 7.88 (d, 1H) f 8.06 (m, 1H), 8.83 (s, 1H), 9.02 (s, 1H); 
Elemental Analysis: Found C, 60.4; H t 5.8; N f 12.9; 
C22H20N4. 2HCI. 1.33H 2 0 requires C, 60.4; H t 5.6; N, 12.8%. 

55 Example 55 

Sodium methoxide (0.073 g) was added to a stirred mixture of 6-bromomethyl-4-(3'-methylanilino)quina- 
zoline (0.3 g) and methanol (5 ml). The mixture was stirred at ambient temperature for 2 hours. The mixture 
was evaporated and the r sidu was purified by column chromatography using incr asingly polar mixtures of 
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methylene chloride and ethyl acetate as eluent. Ther was thus obtained 6-methoxymethyl-4-(3'-methylani- 
lino)quinazoline as a gum (0.045 g). 

NMR Sp ctrum: (CD 3 SOCD 3 ) 2.36 (s, 3H), 3.39 (s, 3H), 4.62 (s, 2H) t 7.07 (d, 1H), 7.35 (t t 1H), 7.58 (s, 2H). 
5 7.82 (d. 1H), 7.92 (d. 1H), 8.65 (s, 1H), 8.76 (s, 1H). 

Example 56 

A mixture of e-bromomethyl^^-methylanilinojquinazoline (0.5 g) and 2-methoxyethanol (2.5 ml) was 
stirred and heated to 80°C for 2 hours. The mixture was cooled to ambient temperature and partitioned between 
methylene chloride and water. The organic phase was washed with brine, dried (MgS0 4 ) and evaporated. The 
residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and 
ethyl acetate as eluent. There was thus obtained 6-(2-methoxyethoxymethyl)-4-(3'-methylanilino)quinazoline 
as an oil (0.211 g). 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H) ( 3.27 (s, 3H). 3.53 (m, 2H), 3.63 (m, 2H), 4.67 (s, 2H), 6.96 (d, 1H), 
7.28 (t, 1H), 7.7 (m, 2H), 7.8 (m, 2H), 8.5 (s t 1H), 8.57 (s, 1H), 9.8 (s, 1H); 
Elemental Analysis: Found C, 68.5; H ( 6.8; N, 12.5; 
C 19 H 2 iN 3 0 2 requires C, 68.6; H, 6.7; N, 12.6%. 

20 Example 57 



Sodium methanethiolate (0.141 g) was added to a stirred mixture of 6-bromomethyl-4-(3 , -methylanili- 
no)quinazoline (0.6 g). triethylamine (0.203 g) and DMF (2 ml). The mixture was stirred at ambient temperature 
for 4 hours. The mixture was evaporated and the residue was purified by column chromatography using in- 
creasingly polar mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained an oil 
which was triturated under a mixture of hexane and diethyl ether to give 4-(3 , -methylanilino)-6-methylthiome- 
thylquinazoline (0.205 g), m.p. 134-136°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.01 (s, 3H), 2.34 (s, 3H), 3.88 (s, 2H), 6.97 (d, 1H), 7.28 (t, 1H), 7.6 (m, 2H), 
7.75 (d, 1H), 7.83 (m, 1H), 8.45 (d, 1H), 8.58 (s, 1H) f 9.8 (broad s, 1H); 
Elemental Analysis: Found C, 69.7; H f 5.8; N, 14.2; 
C 17 H 17 N 3 S. 0.1C 6 H 14 requires C, 69.5; H, 6.1; N, 13.8%. 

Example 58 

Triethylamine (0.1 ml) was added to a stirred mixture of 6-bromomethyl-4-(3'-methylanilino)quinazoline 
(0.33 g), benzenethiol (0.11 g) and DMA (2 ml). The mixture was stirred at ambient temperature for 5 hours. 
The mixture was evaporated and the residue was purified by column chromatography using increasingly polar 
mixtures by methylene chloride and ethyl acetate as eluent. There was thus obtained 4-(3'-methyianilino)-6- 
phenylthiomethylquinazoline (0.155 g), m.p. 145-148°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 4.41 (s, 2H), 6.96 (d, 1H), 7.24 (t, 1H), 7.3 (s, 5H) f 7.65 (m, 2H), 
7.72 (d, 1H), 7.86 <m f 1H), 8.54 (d, 1H), 8.55 (s, 1H) f 9.73 (s, 1H); 
Elemental Analysis: Found C ( 73.7; H, 5.3; N, 11.5; 
C22H 19 N 3 S requires C, 73.9; H, 5.4; N, 11.8%. 

45 Example 59 

Succinyl dichloride (0.207 g) was added to a mixture of 6-amino-4-(3 , -methylanilino)quinazoline (0.32 g). 
triethylamine (0.128 g) and toluene (5 ml). The mixture was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using increasingly polar mixtures of 
so methylene chloride and methanol as eluent. There was thus obtained 4-(3 , -methylanilino)-6-(2 ( 5-dioxopyrro- 
lidin-1-yl)quinazoline (0.082 g), m.p. >150°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 2.90 <s, 4H), 6.98 (d ( 1H). 7.28 <t, 1H). 7.61 (d, 2H), 7.75 (m, 1H), 
7.88 (d, 1H), 8.50 (d f 1H) t 8.64 (s, 1H), 9.95 (s, 1H); 
Elemental Analysis: Found C f 64.9; H, 5.2; N, 15.2; 
55 C 19 H 16 N40 2 . 0.4HCI. 0.4CH 3 OH requires C, 64.8; H, 5.0; N, 15.6%. 

Example 60 

3-Chloroacetyl chlorid (0.473 g) was added to a mixture of 6-amino-4-(3'-methylanilino)quinazoline (1 g), 
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triethylamine (0.423 g) and DMF (5 ml). The mixture was stirred and h ated to 50°C f r 2 hours. Th mixture 
was vaporated and the r sidu was purifi d by column chromatography using increasingly p lar mixtures f 
methyl ne chloride and methanol as eluent. There was thus obtain d 6-(2-chloroacetamido)-4-(3'-methyiani- 
5 lino)quinazoline (0.775 g), m.p. >290°C. 

NMR Sp ctrum: (CD 3 SOCD 3 ) 2.32 (s, 3H) ( 4.33 (s, 2H), 6.94 (d, 1H), 7.25 (t, 1H), 7.6 (m, 2H), 7.75 (d, 1H). 
7.84 (m, 1H), 8.50 (s, 1H), 8.68 (d, 1H), 9.80 (s, 1H) ( 10.57 (s, 1H); 
Elemental Analysis: Found C, 62.6; H, 4.5; N, 17.1; 
C 17 H 15 CIN 4 0 requires C, 62.5; H, 4.6; N, 17.1%. 

10 

Example 61 

Sodium cyanoborohydride (0.2 g) was added portionwise to a mixture of 6-amino-4-(3'-methylanilino)qui- 
nazoline (0.5 g), formaldehyde (37% solution in water, 0.8 ml) and acetonitrile (1 5 ml). The mixture was stirred 

15 at ambient temperature for 45 minutes. The mixture was neutralised by the addition of glacial acetic acid and 
evaporated. The residue was partitioned between methylene chloride and 2N aqueous sodium hydroxide. The 
organic phase was dried (MgSQ 4 ) and evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 6-dime- 
thylamino-4-(3'-methylanilino)quinazoline (0.237 g), m.p. >200°C (decomposes). 

20 NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s, 3H), 3.06 (s, 6H), 6.95 (d, 1H), 7.26 (t, 1H), 7.41 (s. 1H), 7.48 (d, 1H), 
7.6 (m, 2H), 7.65 (d, 1H), 8.37 (s, 1H), 9.5 (s, 1H); 
Elemental Analysis: Found C, 71.2; H, 6.3; N, 19.4; 
Ci7H 18 N 4 . 0.4H 2 O requires C, 71.5; H, 6.6; N, 19.6%. 

25 Example 62 

Using an analogous procedure to that described in Example 39, except that DMA was used in place of 
DMF and that the reaction mixture was heated to 80°C for 4 hours, 
6-hydroxy-4-(3'-methy1anilino)quinazoline was reacted with 1,2-dibromoethane to give 
30 6-(2-bromoethoxy)-4-(3 , -methyianilino)quinazoline in 47% yield, m.p. 129-135°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 3.92 (t, 2H), 4.52 (t, 2H), 6.95 (d. 1H), 7.28 (t, 1H), 7.53 (m. 1H), 
7.63 (m, 2H), 7.74 (d, 1H), 7.96 (d t 1H) P 8.49 (s, 1H), 9.52 (s, 1H); 
Elemental Analysis: Found C, 57.5; H, 4.2; N, 11.5; 
C 17 H l6 BrN 3 0 requires C, 57.0; H, 4.5; N, 11.7%. 

35 

Example 63 

The procedure described in Example 62 was repeated except that 2-bromoethyl methyl ether was used 
in place of 1,2-dibromoethane. There was thus obtained 6-(2-methoxyethoxy)-4-(3 , -methylanilino)quinazoline 
40 in 52% yield, m.p. 177-179°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s. 3H), 3.36 <s, 3H), 3.76 (t, 2H), 4.29 (t, 2H), 6.95 (d, 1H), 7.28 (m, 1H), 
7.51 (m, 1H), 7.62 (s, 1H), 7.65 (d. 1H), 7.72 (d, 1H) f 7.95 (d, 1H), 8.49 (s, 1H); 
Elemental Analysis: Found C, 69.4; H, 6.2; N, 13.2; 
C 18 H 19 N 3 0 2 . 0.1H 2 O requires C, 69.4; H, 6.2; N, 13.5%. 

45 

Example 64 

Dimethylamine gas was led into a stirred solution of 6-(2-bromoethoxy)-4-(3'-methylanilino)quinazoline 
(0.237 g) in DMA (5 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 
so evaporated and the residue was purified by column chromatography using increasingly polar mixtures of me- 
thylene chloride and methanol as eluent. There was thus obtained 6-(2-dimethyiaminoethoxy)-4-(3 -methyla- 
nilino)quinazoline hydrobromide (0.177 g), m.p. 83-86°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 2.5 (s. 6H), 3.09 (t. 2H). 4.35 (t, 2H). 6.96 (d, 1H), 7.29 (m, 1H), 
7.50 (m, 1H), 7.62 (m, 2H), 7.64 (d, 1H), 7.98 (d, 1H), 8.49 (s, 1H), 9.54 (s, 1H); 
55 Elemental Analysis: Found C, 56.6; H, 5.9; N, 13.6; 
C 19 H22N 4 0. 1HBr requires C, 56.6; H, 5.7; N, 13.9%. 
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Example 65 



Sodium cyanide (0.121 g) and triethylamin (0.303 g) w r add d in turn to a mixture of 6-bromom thyl- 
5 4-(3'-methylanilino)quinazoline(0.3g)andDMA(5ml). The mixture was stirr datambi ntt mperatur for 16 
hours. Th mixtur wasevaporat d and the residue was purified by column chromatography using incr asingly 
polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus obtained 6-cyan methyl-4- 
(3'-methylanilino)quinazoline as a solid (0.084 g). 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 4.24 (s ? 2H), 6.98 (d, 1H), 7.29 (t, 1H), 7.61 (m, 2H), 7.83 (s f 2H), 
10 8.56 (s. 1H), 8.62 (s, 1H); 

Elemental Analysis: Found C, 72.7; H, 4.9; N, 19.6; 
C 17 H U N 4 . 0.33H 2 O requires C, 72.8; H, 5.2; N, 20.0%. 



Di-(l-imidazolyl) ketone (0.421 g) was added to a mixture of 7-carboxy-4-(3'-methylanilino)quinazoline 
(0.558 g), THF (40 ml) and DMF (20 ml). The mixture was stirred and heated to 40°C for 90 minutes. The mixture 
was cooled to 5°C and dimethylamine was led into the mixture for 40 minutes. The mixture was evaporated 
and the residue was triturated underwater. The solid so obtained was isolated and dried. There was thus ob- 
20 tained 7-(N.N-dimethylcarbamoyl)-4-(3 , -methylanilino)quinazoline (0.55 g), m.p. 207-209°C. 

NMR Spectrum: (CD 3 SOCD 3 + CD 3 C0 2 D) 2.35 (s, 3H), 2.96 (s, 3H), 3.07 (s, 3H), 7.04 (d, 1H), 7.32 (t, 1H). 
7.63 (m, 1H), 7.66 <s, 2H). 7.82 (d, 1H), 8.60 (d f 1H) ( 8.64 (s, 1H); 
Elemental Analysis: Found C. 69.6; H, 5.8; N, 18.1; 
C 18 H l8 N 4 0. 0.2H 2 O requires C t 69.8; H, 5.9; N, 18.1%. 

25 

Example 67 

Using an analogous procedure to that described in Example 1, 4-chloro-6-moroholinoquinazoline was re- 
acted with 3-methylaniline to give 4-(3'-methylanilino)-6-morphoiinoquinazoline hydrochloride in 76% yield, 
30 m.p. 276-278°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.38 (s, 3H), 3.41 <m. 4H), 3.82 (m, 4H), 7.18 (d. 1H), 7.38 (m. 1H), 7.48 (s, 1H), 

7.50 (d, 1H), 7.87 (s, 2H) f 8.08 (s. 1H), 8.75 (s f 1H); 

Elemental Analysis: Found C, 63.9; H, 6.0; N, 15.4; 

C19H20N40. 1HCI requires C, 64.1; H, 5.9; N, 15.8%. 
35 The 4-chloro-6-morpholinoquinazoline used as a starting material was obtained as follows:- 

A mixture of 5-chloro-2-nitrobenzoic acid (20.2 g) and morpholine (50 ml) was stirred and heated to reflux 

for 3 hours. The mixture was evaporated. Water (100 ml) was added and the mixture was acidified to pH2 by 

the addition of concentrated hydrochloric acid. The precipitate was isolated, washed with water and dried. 

There was thus obtained 2-nitro-5-morpholinobenzoic acid (24.3 g). 
40 A mixture of a portion (10 g) of the material so obtained, 10% palladium-on-charcoal catalyst (1 g) and 

DMA (150 ml) was heated to 40°C and stirred under an atmosphere of hydrogen for 4 hours. The mixture was 

filtered and the filtrate was evaporated. The residue was triturated under diethyl ether to give 5-morpholinoan- 

thranilic acid (6.05 g). 

A mixture of a portion (5.5 g) of the material so obtained and formamide (20 ml) was stirred and heated 
45 to 1 70°C for 4 hours. The mixture was cooled to ambient temperature and the precipitate was isolated, washed 
in turn with formamide, ethyl acetate and diethyl ether and dried. There was thus obtained 6-morpholinoqui- 
nazolin-4-one (4.8 g), m.p. 270-273°C. 

Phosphoryl chloride (0.664 g) was added to a stirred mixture of 6-morpholinoquinazoline (0.5 g), N,N-di- 
methylaniline (0.471 g) and toluene (10 ml). The mixture was heated to reflux for 1 hour. The mixture was cooled 
so to ambient temperature, diluted with toluene (25 ml) and extracted with dilute aqueous ammonium chloride sol- 
ution. The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatog- 
raphy using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus ob- 
tained 4-chloro-6-morpholinoquinazoline as a solid (0.52 g). 

55 Example 68 

A mixture of 4-chloro-6,7-dimethoxyquinazoline (0.449 g), 1,3-phenylenediamine (0.433 g) and THF (16 
ml) was stirred and heated to reflux for 20 hours. The mixture was cooled to ambient temperature. The pre- 
cipitate was isolated, washed with di thyl ether and dried. There was thus obtain d 4-(3 , -amin anilino)-6,7- 
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dimethoxyquinazoline hydrochloride (0.367 g), m.p. 242-243°C. 

NMR Sp ctrum: (CD 3 SOCD 3 ) 3.97 (s, 3H), 4.0 (s, 3H), 6.64 (m, 1H), 6.95 (d ( t H). 7.02 (d. 1H), 7.16 (t, 1H), 
7.87 (s f 1H), 8.25 (s, 1H), 8.72 (s, 1H), 10.99 (broad s, 1H); 
Elem ntal Analysis: Found C f 57.6; H, 5.0; N, 16.4; 
C 16 H 18 N 4 0 2 . 1HCI. 0.1 H 2 0 r quires C, 57.4; H, 5.2; N, 16.7%. 

Example 69 

Using an analogous procedure to that described in Example 68, 4-chloro-6 I 7-dimethoxyquinazoline was 
reacted with 3-aminophenol to give 4-(3'-hydroxyanilino)-6,7-dimethoxyquinazoline in 92% yield, m.p. 256- 
257°C 

NMR Spectrum: 3.98 (s, 3H), 4.02 (s, 3H), 6.75 (m, 1H), 7.12 (d, 1H), 7.14 (d, 1H), 7.25 (t, 1H), 7.42 (s, 1H), 
8.37 (s, 1H), 8.80 (s, 1H), 9.5 (broad hump. 1H), 11.4 (broad s, 1H); 
Elemental Analysis: Found C, 57.1; H, 4.8; N, 12.1; 
C ie H 15 N 3 03. 1HCI. 0.25H 2 O requires C, 56.8; H, 4.9; N, 12.4%. 

Example 70 

A mixture of 4-chloro-6-piperidinoquinazoline (0.371 g), 3,4-dichloroaniline (0.243 g), isopropanol (3 ml) 
and THF (4 ml) was stirred and heated to reflux for 3 hours. The mixture was allowed to cool to ambient tem- 
perature. The precipitate was isolated, washed with THF and diethyl ether and dried. There was thus obtained 
4-(3' 4^dichloroanilino)-6-piperidinoquinazoline hydrochloride (0.331 g, 54%), m.p. >280°C. 
NMR Spectrum: (CD 3 SOCD 3 ) 1.68 (m, 6H), 3.49 (m, 4H), 7.7-8.0 (m, 5H). 8.13 (s, 1H), 8.81 (s, 1H); 
Elemental Analysis: Found C, 56.4; H, 4.7; N, 13.6; 
C 19 H 18 CI 2 N 4 . 0.9HCI requires C, 56.3; H, 4.7; N, 13.8%. 

The 4-chloro-6-piperidinoquinazoline used as a starting material was obtained as follows:- 

A mixture of 5-chloro-2-nitrobenzoic acid (13.7 g), piperidine (27 ml) and DMA (100 ml) was stirred and 
heated to 120°C for 1 8 hours. The mixture was evaporated. The residue was dissolved in water and the solution 
was basified to pH10 by the addition of 2N aqueous sodium hydroxide solution. The solution was extracted 
with ethyl acetate. The aqueous layer was acidified to pH2 by the addition of concentrated hydrochloric acid 
and extracted with ethyl acetate. The organic layer was dried (MgS0 4 ) and evaporated to give 2-nitro-5-piper- 
idinobenzoic acid (16.25 g), m.p.130-140°C. a 

A mixture of a portion (10 g) of the material so obtained. 10% palladium-on-charcoal catalyst (1 g) and 
DMA (150 ml) was heated to 40°C and stirred under an atmosphere of hydrogen for 4 hours. The mixture was 
filtered and the filtrate was evaporated. There was thus obtained 5-piperidinoanthranilic acid as an oil (12.1 
g) which was used without further purification. 

A mixture of the material so obtained and formamide (50 ml) was stirred and heated to 1 70*C for 90 min- 
utes. The mixture was allowed to cool to ambient temperature. The precipitate was isolated, washed with for- 
mamide and with diethyl ether and dried. There was thus obtained 6-piperidinoquinazolin-4-one (5.95 g), m.p. 
1 60- 1 66°C 

Phosphoryl chloride (5.37 g) was added to a stirred mixture of 6-piperidinoquinazoline (4 g), N,N-dime- 
thylaniline (3.81 g) and toluene (70 ml). The mixture was heated to reflux for 2 hours. The mixture was allowed 
to cool to ambient temperature, diluted with toluene (80 ml) and extracted with dilute aqueous ammonium chlor- 
ide solution. The organic phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chro- 
matography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was 
thus obtained 4-chloro-6-piperidinoquinazoline as a solid (2.01 g). 

Example 71 

A mixture of 7-methylamino-4-(3-methylanilino)-6-nitroquinazoline (1 g), 10% palladium-on-charcoal cat- 
alyst (0 1 g) and DMA (20 ml) was stirred and heated to 50°C under an atmosphere of hydrogen for 3 hours. 
The mixture was cooled to ambient temperature and filtered. The filtrate was evaporated and the residue was 
partitioned between methylene chloride and aqueous ammonium hydroxide solution. The organic phase was 
dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly polar 
mixture of methylene chloride and methanol as eluent. There was thus obtained 6-amino-7-methylamino-4- 
(3'-methylanilino)quinazoline (0.056 g, 6%), m.p. 229-232°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.31 (s, 3H), 2.86 (d, 3H), 5.10 (broad s, 2H). 5.98 (broad s. 1H). 6.65 (s, 1H), 
6.84 (d, 1H), 7.20 (m, 1H), 7.32 (s, 1H), 7.60 (d, 1H), 7.62 (s, 1H), 8.29 (s, 1H), 9.10 (broad s, 1H); 
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Elem ntal Analysis: Found C, 65.9; H, 5.8; N, 23.8; 

C 16 H 17 N 5 . 0.1H 2 O. 0.15CH 2 CI 2 r quir s C, 66.2; H, 5.9; N, 23.7%. 

Th 7-methylamino-4-(3 , -m thylanilino)-6-nitroquinazolineus d as a starting mat rial was obtained as fol- 

5 lows:- , 

Amixtureofy-chloro-A^-methylanilinoJ-e-nitroquinazolin (10.5g) ? anethan lie solution of m thylamme 

(30% weight/volume; 1 00 ml) and et hanol (1 00 ml) was stirred at ambient temperature for 1 6 hours. The mixture 

was evaporated to give the required starting material which was used without further purification. 

w Example 72 

Tert- butyl nitrite (0.051 g)wasaddedtoam*ixture of6-amino-4-(3 f -methylanilino>-7-morpholinoquinazoline 
(0.167 g) and DMF (5 ml) which had been heated to 65°C. The mixture was heated to 65°Cfor 30 minutes. A 
second portion (0.051 g) of tert-butyl nitrite was added and the mixture was stirred at ambient temperature for 
15 65 hours. The mixture was evaporated and the residue was purified by reversed-phase column chromatogra- 
phy using a 60:40:0.2 mixture of methanol, water and trif luoroacetic acid as eluent There was thus obtained 
4-(3'-methylanilino)-7-moroholinoquinazoline (0.066 g, 41%), m.p. 227-229°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.33 (s, 3H), 3.50 (m, 4H), 3.82 (m ( 4H), 6.93 (d, 1H), 7.14 (d, 1H), 7.56 (d, 1H), 
7.57 (s, 1H), 7.59 (m, 1H), 8.49 (d. 1H) ? 8.75 (s, 1H), 10.93 (broad s, 1H). 
20 The 6-amino-4-(3 , -methylaniIino)-7-morpholinoquinazoline used as a starting material was obtained as fol- 

lows:- 

A mixture of 7-chloro-4-(3'-methylanilino)-6-nitroquina20line (1 g) and morpholine (0.306 ml) was stirred 
and heated to 70°C for 3 hours. The mixture was evaporated and the residue was triturated under methylene 
chloride. There was thus obtained 4-(3 , -methylanilino)-7-morpholino-6-nitroquinazoline (1.02 g), m.p. 212- 
25 215°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 3.11 (t, 4H), 3.74 (t, 4H), 6.97 (d, 1H), 7.28 (t, 1H), 7.31 <s, 1H), 
7.62 (s, 1H), 7.64 (d, 1H), 8.58 (s, 1H), 9.19 (s t 1H), 9.90 (broad s, 1H); 
Elemental Analysis: Found C, 55.7; H, 16.4; N, 4.7; 
G 19 H 19 N 5 03. 0.73CH 2 CI 2 requires C, 55.4; H, 16.4; N, 4.6%. 
30 Using an analogous procedure to that described in Example 70 except that the reaction was conducted 

at ambient temperature, 4-(3 , -methylanilino)-7-morpholino-6-nitroquina20line was reduced to give 6-amino-4- 
(3 , -methylanilino-7-morpholinoquinazoline in 48% yield, m.p. 211-213°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.32 (s. 3H), 2.98 (m, 4H), 3.84 (m, 4H). 5.24 (broad s, 2H), 6.92 (d ? 1H), 7.18 
(s, 1H), 7.25 (t, 1H), 7.52 (s f 1H) f 7.62 (d, 2H), 8.38 (s, 1H) f 9.37 (broad s, 1H); 
35 Elemental Analysis: Found C, 67.7; H, 6.4; N, 20.5; 
C 19 H 21 N 5 0 requires C, 68.0; H, 6.3; N, 20.9%. 

Example 73 



Using an analogous procedure to that described in Example 1 except that the reaction mixture was heated 
to reflux for 2 hours, the appropriate 4-chloroquinazoline was reacted with the appropriate aniline to give, as 
hydrochloride salts (unless otherwise stated), the compounds described in the following table, the structures 
of which were confirmed by proton magnetic resonance spectroscopy and by elemental analysis. 
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TABLE IV 
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20 
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30 




Example 73 
Corapd • No . 




( r2 ) d 


m.p. 

(°C) 


i a 


6, 7-diraethoxy 


3'-cyano 


>240 


2 b 


6, 7-dimethoxy 


3 '-acetyl 


>240 


3 C 


6, 7-dimethoxy 


2',6'-difluoro 


>240 


A d 


6-piperidino 


3 ' -methyl 


230-232 



40 



45 



50 



a. The product, obtained initially as the hydrochloride salt, 

was converted into the corresponding free base as follows. The salt 
was treated with a mixture of methylene chloride and IN aqueous sodium 
hydroxide solution. The mixture was filtered and the solid so 
isolated was washed with a 10:1 mixture of methylene chloride and 
methanol and dried. There was thus obtained the required free base, 
m.p. >2A0°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 3.97 (s, 3H) , 4.0 (s, 3H) , 7.22 (s, 1H)> 

7.55 (m, 1H), 7.62 (m, 1H) , 7.83 (s, 1H), 8.16 (m, 1H) , 8.38 (m, 1H) , 

8.56 (s, 1H), 9.67 (broad s, 1H) ; 

Elemental Analysis: Found C, 66.0; H, 4.6; N, 18.0; 



55 



52 



EP 0 566 226 A1 



C 17 H u N 4 0 2 . 0.2H 2 O requires C, 65.9; H, 4.7; N, 18. IX. 

s b . The product gave the following analytical data: Found C, 

58.3, H, 5.0; N, 11.2; C^H^Oy 1HC1. 0.5H 2 O requires C, 58.6; H, 
5.2; N, 11. 4X; and the following characteristic NMR data: 2.62 (s, 
3H)! 3.99 (s, 3H), 4.04 (s, 3H), 7.43 <s, 1H), 7.62 (», 1H), 7.90 <m f 
1H), 8.05 (m, 1H). 8.29 (m, 1H), 8.47 (s, 1H), 8.84 (s, 1H), 11.74 
(broad s, 1H). 

" c. The product, obtained initially as the hydrochloride salt, 

was converted into the corresponding free base as follows. The salt 
was partitioned between ethyl acetate and IN aqueous sodium hydroxide 
solution. The organic phase was washed with brine, dried (MgS0 4 ) and 
evaporated. The residue was purified by column chromatography using a 
19:1 mixture of methylene chloride and methanol as eluent. There was 
thus obtained the required free base, m.p. >240°C; 

NMR Spectrum: (CD3SOCD3) 3.82 (s, 6H), 7.05-7.35 (>, 3H), 7.72 (s, 
1H), 8.21 (s, 1H), 9.34 (broad s, 1H) ; 
Elemental Analysis: Found C, 60.6; H, 4.1; N, 13.4; C^H^FjNgOj 
30 requires C, 60-6; H, 4.1; N, 13. 2X. 

d. The product gave the following analytical data: Found C, 

x 67.8; H, 6.9; N, 15.3; C^H^. 1.03 HCl requires C, 67.4; H, 6.5; N, 
15.7X; and the following characteristic NMR data: (CD3SOCD3) 1.63 (m, 
6H), 2.35 (s, 3H), 3.45 (m, 4H) , 7.13 (d, 1H), 7.36 (m, 1H) , 7.45 (m, 
2H), 7.75 (d, 1H), 7.84 (m, 1H) , 8.69 (s. 1H), 8.88 (d, 1H) , 11.2 
(broad s, 1H) - 
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Example 74 

45 A mixture of 4-chloro-6,7-dimethoxyquinazoline (0.674 g), 1 ,2-phenylenediamine (0.649 g) and THF (24 

ml) was stirred and heated to reflux for 40 hours. The mixture was cooled to ambient temperature. The pre- 
cipitate was isolated, washed with diethyl ether and dried. There was thus obtained 4-(2'-aminoanilino)-6,7- 
dimethoxyquinazoline hydrochloride (0.83 g, 83%), m.p. 241-243°C. 

NMR Spectrum; (CD 3 SOCD 3 ) 3.98 (s, 6H), 6.68 (m, 1H), 6.87 (d t 1H), 7.12 (m, 2H), 7.40 (s, 1H), 8.29 (s, 1H) f 
50 8.68 (s, 1 H), 1 1 .05 (broad s, 1 H); 

Elemental Analysis: Found C, 57.9; H ( 5.2; N, 16.6; 
C 16 H 16 N40 2 . 1HCI requires C, 57.7; H, 5.15; N, 16.8%. 
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Example 75 

Using an analgous procedure to that described in Example 74. 4-chloro-6,7-dimethoxyquinazoline was re- 
acted with 1,4-phenyienediamine to give 4-(4 , -aminoanilino)-6,7-dimethoxyquinazoline hydrochloride in 85% 
yield, m.p. 274-276°C. 

NMR Spectrum: <CD 3 SOCD 3 ) 3.95 <s, 3H), 3.98 (s, 3H), 6.75 (d, 2H), 7.35 (s f 1H) ? 7.38 (d, 2H), 8.25 (s, 1H). 
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8.67 (s, 1H), 11.05 (broad s, 1H); 

Bern ntal Analysis: Found C, 57.6; H, 5.0; N, 16.9; 

C 16 H 16 N40 2 . 1HCI requires C f 57.7; H, 5.15; N, 16.8%. 

5 

Example 76 

Sodium cyanoborohydride (0.013 g) was added to a mixture of 6-amino-4-(3 , -methylanilino)quinazoline 
(0.5 g), formaldehyde (37% solution in water, 0.16 ml) and DMA (5 ml). The mixture was stirred at ambient tem- 
10 perature for 1 hour. The mixture was neutralised by the addition of glacial acetic acid. The mixture was evapo- 
rated and the residue was purified by column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 6-methylamino-4-(3 , -methylanilino)quinazoline 
(0.15 g, 28%), m.p. 99-102°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.34 (s, 3H), 2.85 (d. 3H), 6.32 (q, 1H), 6.96 (d, 1H), 7.20 (d, 1H), 7.28 (m, 2H), 
15 7.54 (d, 1H), 7.6 (m, 2H), 8.48 (s, 1H), 9.52 (broad s, 1H); 
Elemental Analysis: Found C, 70.8; H, 5.9; N, 20.5; 
C 16 H 16 N 4 . 0.4H 2 O requires C, 70.7; H, 6.2; N, 20.6%. 

Example 77 

20 

A mixture of 6-amino-4-(3'-methylanilino)quinazoline (0.05 g), benzaldehyde (0.02 ml) and methanol (5 
mi) was stirred and heated to reflux for 1 hour. The mixture was cooled to ambient temperature and sodium 
borohydride (0.0076 g) was added portionwise. The mixture was stirred at ambient temperature for 16 hours. 
The mixture was evaporated and the residue was purified by column chromatography using a 4:1 mixture of 
25 methylene chloride and ethyl acetate as eluent. There was thus obtained 6-benzylamino-4-(3 , -methy!anili- 
no)quinazoline (0.068 g). 

NMR Spectrum: (CD 3 SOCD 3 ) 2.35 (s, 3H), 4.36 (d, 1H), 6.67 <t, 1H), 6.93 <d, 1H), 7.2-7.7 (m, 11H), 8.33 (s f 
1H), 9.26 (broad s, 1H); 

Elemental Analysis: Found C, 77.3; H, 6.1; N, 16.0; 
30 CjzHjoN* 0.125H 2 O requires C, 77.1; H, 5.9; N, 16.4%. 

Example 78 

DMA (3 ml) was saturated with dimethytamine gas and 6-(2-chloroacetamido)-4-(3 , -methylanilino)quina- 
35 zoline (0.2 g) was added. The mixture was stirred at ambient temperature for 1 8 hours. The mixture was evapo- 
rated and the residue was purified by column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There was thus obtained 6-(2-dimethylaminoacetamido)-4-(3 , -methylanili- 
no)quinazoline (0.127 g, 62%). m.p. 146-148°C. 

NMR Spectrum: (CD 3 SOCD 3 ) 2.32 <s, 9H), 3.14 (s, 2H), 6.94 (d, 1H), 7.26 (t, 1H), 7.65 (m, 2H), 7.75 <d, 1H), 
40 8.13 (m, 1H), 8.53 (s, 1H), 8.61 (d, 1H), 9.64 (broad s, 1H), 9.89 (broad s, 1H); 
Elemental Analysis: Found C, 67.7; H t 6.5; N, 20.6; 
C 19 H 2 iN 5 0 requires C, 68.0; H, 6.3; N, 20.9%. 

Example 79 

45 

Using an analogous procedure to that described in Example 11 , 4-(3 , -aminoanilino)-6,7-dimethoxyquina- 
zoline hydrochloride was reacted with acetic anhydride. The crude product was purified by column chroma- 
tography using a 150:8:1 mixture of methylene chloride, methanol and ammonia as eluent. There was thus 
obtained 4-(3'-acetamidoanilino)-6,7-dimethoxyquinazoline in 47% yield, m.p. 252-255°C. 
so NMR Spectrum: (CD 3 SOCD 3 ) 2.06 (s, 3H), 3.94 (s, 3H), 3.96 (s. 3H), 7.18 (s, 1 H), 7.27-7.35 (m, 2H), 7.45 (m, 
1H). 7.87 (s, 1H), 6.06 (s, 1H), 8.45 (s, 1H), 9.5 (broad s, 1H), 9.9 (broad s, 1H); 
Elemental Analysis: Found C, 62.9; H, 5.5; N, 16.1; 
C 18 H 18 N 4 0 3 . 0.25H 2 O requires C, 63.1; H, 5.4; N, 16.3%. 

55 Example 80 

A mixture of 4-(3 , -aminoanilino)-6,7-dimethoxyquinazoline hydrochloride (0.083 g), benzoyl chloride 
(0^042 g), triethylamine (0.101 g)and DMF(1.5ml)was stirred at ambient temperature for 20 hours. The mixture 
was evaporated and th residu was purifi d by column chromatography using a 100:8:1 mixture fmethylene 
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chloride, methan I and ammonia as eluent. Th re was thus obtained 4-(3 -benzamidoanilino)-6,7-dimethox- 
yquinaz line (0.15 g, 15%), m.p. 239-242°C. 

NMR Sp ctrum: (CD 3 SOCD 3 ) 3.92 (s, 3H), 3.96 (s, 3H), 7.18 (s, 1H), 7.34 (t, 1H), 7.45-7.63 (m, 5H), 7.87 (s, 
5 1H), 7.96 (m, 2H), 8.26 (t, 1H), 8.45 (s, 1H), 9.52 (broad s, 1H), 10.29 (broad s, 1H); 
Elemental Analysis: Found C, 65.9; H, 5.3; N, 13.0; 
C^HmN^. 0.3CH 3 OH. 0.75H 2 O requires C, 66.1; H, 5.4; N t 13.2%. 



The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
I, or a pharmaceutically-acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use 
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Example 81 



10 



in humans: 
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Tablet I m R /tablet 

Compound X 100 

Lactose Ph. Eur 182.75 

Croscarmellose sodium 12.0 

Maize starch paste (5X v/v paste) 2.25 

Magnesium stearate 

Tablet II mpr/tablet 

Compound X 50 

Lactose Ph. Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch 15 *° 

Polyvinylpyrrolidone (52 v/v paste) 2.25 

Magnesium stearate 

Tablet III mg/tablet 

Compound X 1*0 

Lactose Ph. Eur 93.25 

Croscarmellose sodium 

Maize starch paste (51 v/v paste) 0.75 

Magnesium stearate 1*° 

Capsule mg/capsule 

Compound X 10 

Lactose Ph. Eur 488.5 

Magnesium stearate I* 5 

Injection I (50 mg/ml) 

Compound X 5. OX v/v 

1M Sodium hydroxide solution 15. OX v/v 

0.1M Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4-52 v/v 

Water for injection to 100X 
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(g) 



Note 



Injection II 10^ng/ml) 

Compound X • 

Sodium phosphate BP 3.6X v/v 

0.1M Sodium hydroxide solution 15. OX v/v 

Vater for injection to 100Z 

Injection III ( lmfi/ml T buf f ered to pH6) 

. v O.U v/v 

Compound X 

Sodium phosphate BP 2.26X v/v 

Citric acid 0.38X w/v 

Polyethylene glycol 400 3 - 5X w/v 

Water for injection to 1002 



The above formulations may be obtained by conventional 
procedures veil knovn in the pharmaceutical art. The tablets (a)-(c 
may be enteric coated by conventional means, for example to provide 
coating of cellulose acetate phthalate. 
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Claims 

1. Aquinazolin d rivativeofth formula I 
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H N 




( R 2 )n 



K 




N 



m 



wherein m is 1. 2 or 3 and each R 1 is independently hydroxy, amino, carboxy, carbamoyl P ureido, (1-4C)al- 
koxycarbonyl, N-(1-4C)alkylcart>amoyi, N,N-di-[(1-4C)alkyl]carbamoyl t hydroxyamino, (1-4C)alkoxyami- 
no, (2-4C)alkanoyloxyamino f trifluoromethoxy, (1-4C)alkyl, (1-4C)alkoxy, (1-3C)aikylenedioxy. (1-4C)al- 
kylamino, di-[(1-4C)alkyl]amino, pyrrolidin-1-yl, piperidino, morpholino, piperazin-1-yl f 4-(1-4C)alkylpiper- 
azin-1-yl. (1-4C)alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulphonyl, halogeno-(1-4C)alkyi (otherthan tri- 
fluoromethyl), hydroxy-(1-4C)alkyi t (2-4C)alkanoyloxy-(1-4C)alkyi, (1-4C)alkoxy-(1-4C)alkyl. carboxy-(1- 
4C)alkyi, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1-4C)alky1, N-(1-4C)alkylcarbamoyl-(1-4C)alkyl, 
N,N-di-[(1-4C)alkyl]carbamoyl-(1-4C)alkyi, amino-(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyi f dh[(1- 
4C)alkyl]amino-(1-4C)alkyI. piperidino-(1-4C)alkyl, morpholino-(1-4C)alkyl. piperazin-1-yl-(1-4C)alkyt. 4- 
(1-4C)alkyipiperazin-1-yK1-4C)alkyl t hydroxy-(2-4C)alkoxy-(1-4C)alkyl. (1-4C)alkoxy-(2-4C)alkoxy-(1- 
4C)alkyl p hydroxy-(2-4C)alky1amino-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylarnino-(1-4C)alkyl, (1-4C)al- 
kylthio-fMCJalkyl, hydroxy-(2-4C)alkylthio-(1-4C)alkyl. (1-4C)alkoxy-(2-4C)alkylthio-(1-4C)alkyl, phe- 
noxy-(1-4C)alkyl, anilino-(1-4C)alkyl f phenylthio-(1-4C)alkyl, cyano-(1-4C)alky1, halogeno-(2-4C)alkoxy, 
hydroxy-(2-4C)alkoxy, (2-4C)alkanoytoxy-(2-4C)atkoxy, (1-4C)alkoxy-(2-4C)alkoxy, carboxy-(1-4C)al- 
koxy, (1-4C)alkoxycarbonyl-(1-4C)alkoxy f carbamoyl-(1-4C)alkoxy, N-(1-4C)alkylcarbamoyl-(1-4C)al- 
koxy, N,N-di-[(1-4C)alkyl]carbarnoyi-(1-4C)alkoxy f amino-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, 
di-[(1-4C)alkyl]amino-(2-4C)alkoxy, (2-4C)alkanoyloxy, hydroxy-(2-4C)alkanoyloxy, (1-4C)alkoxy-(2- 
4C)atkanoyloxy, phenyl-(1-4C)alkoxy, phenoxy-(2-4C)alkoxy, anilino-(2-4C)alkoxy. phenyithio-(2-4C)al- 
koxy, piperidino-(2-4C)alkoxy, morpholino-(2-4C)atkoxy, piperazin-1-yl-(2-4C)alkoxy, 4-(1-4C)alkylpiper- 
azin-1-yl-(2-4C)aikoxy, halogeno-(2-4C)alkylamino f hydroxy-(2-4C)alkylamino, <2-4C)alkanoyloxy-(2- 
4C)aikylamino, (1-4C)alkoxy-(2-4C)alkylamino, carboxy-(1 -4C)alkylannino, (1-4C)alkoxycarbonyl-(1- 
4C)alkylamino, carbamoyl-(1-4C)alkylamino f N-(1-4C)alkylcarbamoyi-(1 -4C)alky1amino. N,N-di-[(1- 
4C)alM]carbamoyl-(1-4C)alkylamino, amino-(2-4C)alky1amino, (1-4C)alkylamino-(2-4C)alkylamino f di- 
[(1-4C)alkyl]amino-(2-4C)alkyiamino, phenyl-(1-4C)alkylamino f phenoxy-(2-4C)alkytamino, anilino-(2- 
4C)aikylamino, phenylthio-(2-4C)alkylamino, (2-4C)alkanoylamino f (1-4C)alkoxycarbonylamino f (1- 
4C)alkylsulphonylamino, benzamido, benzenesulphonamido, 3-phenylureido, 2-oxopyrrolidin-1-yI, 2,5- 
dioxopyrrolidin-1-yl, halogeno-(2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino, (1-4C)alkoxy-(2- 
4C)alkanoylamino, carboxy-(2-4C)alkanoylamino, (1-4C)alkoxycarbonyl-(2-4C)alkanoylamino i carba- 
moyl-(2-4C)alkanoylamino, N-(1-4C)alkylcarbamoyl-(2-4C)alkanoylamino t N,N-di-[(1-4C)alkyi]carba- 
moyl-(2-4C)alkanoylamino f amino-(2-4C)aIkanoylamino, (1-4C)alkylammo-(2-4C)alkanoy1amino or di- 
[(1-4C)alkyl]amino-(2-4C)alkanoylamino, and wherein said benzamido or benzenesulphonamido substitu- 
ent or any anilino, phenoxy or phenyl group in a R 1 substituent may optionally bear one or two halogeno, 
(1-4C)alkyl or (1-4C)aikoxy substituents; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trif iuoromethyl, amino, nitro, cyano, 

(1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino. (1-4C)alkytthio, (1-4C)alkylsulphinyl 

or (1-4C)alkylsulphonyl; 

or a pharmaceutically-acceptable salt thereof; 

exceptthat4-(4'-hydroxyanilino)-6-methoxyq 

z0 line, 4-(4 , -hydroxyanilino)-6,7,8-trimethoxyqui^ 4-ani- 
lino-6-methylquinazoline or the hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the 
hydrochloride salt thereof are excluded. 

Aquinazoline derivative of the formula I as defined in claim 1 wherein in addition R 2 may be (2-4C)alka- 
noylamino, b nzamido or (2-4C)alkanoyl, and wh rein said b nzamid group may optionally bear one or 
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two halogeno, (1-4C)alkyl or (1-4C)alkoxy substituents; 
or a pharmaceutically-acc ptable salt th reof. 

A quinazoline derivative of th formula I as claimed in claim 1 wh r in m is 1 f 2 or 3 and each R 1 is in- 
d p ndently hydroxy, amino, carboxy, carbamoyl, ur ido, (1-4C)alk xycarbonyl, N-(1-4C)alkylcarbamoyt, 
N,N-di-[(1-4C)alkyl]carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, (1-3C)alkytenedioxy, (1-4C)alkylamino f di-[(1- 
4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkylsulphinyl, (I^CJalkylsulphonyl, halogeno-(1-4C)alkyl (other 
than trifluoromethyl), hydroxy-(1-4C)alky1, (2-4C)alkanoyioxy-(1-4C)alkyl. (1-4C)alkoxy-(1-4C)alkyl. car- 
boxy-(1-4C)alkyl, (1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1-4C)alkyl. N-(1-4C)alky!carbamoyl-(1- 
4C)alkyl, N,N-di-[0-4C)alkyl]carbarnoyK1-4C)alkyl, amino-(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl, di- 
[(1-4C)alkyl]amino-(1-4C)alkyl, piperidino-(1-4C)alkyl, morpholino-(1-4C)alkyi f piperazin-1-yl-(1-4C)al- 
kyi, 4-(1-4C)alkylpiperazin-1-yl-(1-4C)alkyl l hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)al- 
koxy-(1-4C)alkyl, hydroxy-(2-4C)alkylamino-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylamino-(lT4C)alkyl. (1- 
4C)alkylth'o-(1- 4C ) alk y'. hydroxy-(2-4C)alkylthio-(1-4C)alkyl f (1-4C)alkoxy-(2-4C)alkylthio-(1-4C)alkyl f 
halogeno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (2-4C)alkanoyloxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)al- 
koxy, carboxy-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1-4C)alkoxy,carbamoyl-(1-4C)alkoxy f N-(1-4C)alkyl- 
carbamoyl-(1-4C)alkoxy, N,N-di-t(1-4C)alkyl]carbamoyl-(1-4C)alkoxy, amino-(2-4C)alkoxy, (1-4C)alky1a- 
mino-(2-4C)aikoxy, di-[(1-4C)aIkyl]amino-(2-4C)alkoxy, halogeno-(2-4C)alkylamino, hydroxy-(2-4C)alky- 
lamino, (2-4C)alkanoyloxy-(2-4C)alkylamino f (1-4C)alkoxy-(2-4C)alkylamino, carboxy-(1-4C)alkylamino. 
(1-4C)aikoxycarbonyl-(1-4C)alkylamino, carbamoyl-(1-4C)alkylamino f N-(1-4C)alkylcarbamoyK1-4C)al- 
kylamino, N,N-di-[(1-4C)alkyl]carbamoyl-(1-4C)alkylamino, amino-(2-4C)alkylamino, (1-4C)alkylamino- 
(2-4C)alkylamino, di-[(1-4C)a!kyl]amino-(2-4C)alkylamino, (2-4C)alkanoylamino, (1-4C)alkoxycarbonyla- 
mino, (1-4C)alkylsulphonylamino, benzamido, benzenesulphonamido, halogeno-(2-4C)alkanoylamino, 
hydroxy-(2-4C)alkanoylamino, (1-4C)alkoxy-(2-4C)aikanoylamino, carboxy-(2-4C)alkanoylamino, (1- 
4C)alkoxycarbonyl-(2-4C)alkanoylamino I carbamoyl-(2-4C)alkanoylamino f N-(1-4C)alkylcarbamoyl-(2- 
4C)alkanoylamino, N.N-di-ICI^CJalkyllcarbamoyl^^CJalkanoylamino, amino-(2-4C)alkanoylamino, (1- 
4C)alkylamino-(2-4C)alkanoylamino or di-[(1-4C)alkyl]amino-(2-4C)alkanoylamino, and wherein said 
benzamido or benzenesulphonamido substituent may optionally bear one or two halogeno, (1-4C)aIky1 or 
(1-4C)alkoxy substituents; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano, 
(1-4C)alkyi, (1-4C)alkoxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkyisulphinyl 
or (1-4C)alkylsulphonyI; 
or a pharmaceutically-acceptable salt thereof, 

except that 4-(4'-hydroxyanilino)-6-methoxyquinazoline,4-(4'-hydroxyanilino>-6,7-methylenedioxyquina- 
zoline, 4-(4'-hydroxyanilino)-6,7,8-trirnethoxyquinazoline f 6-amino-4-(4'-aminoaniiino)quinazoline, 4-ani- 
lino-6-methylquinazoline or the hydrochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the 
hydrochloride salt thereof are excluded. 

A quinazoline derivative of the formula I as claimed in claim 1 wherein m is 1 or 2 and each R 1 is inde- 
pendently hydroxy, amino, carboxy, (1-4C)alkoxycarbonyl, (1-4C)alkyt. (1-4C)alkoxy, (1-3C)alkylene- 
dioxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkylsulphinyl, (1-4C)alkylsulpho- 
nyl, hydroxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl, amino-(1-4C)alkyl, (1-4C)alWamino-(1-4C)alkyl, di- 
[<1-4C)alkyl]amino-(1-4C)alkyl, hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, carboxy-(1 -4C)alkoxy, 
(1-4C)a!koxycarbonyl-(1-4C)alkoxy, (2-4C)alkanoytamino, (1-4C)alkylsulphonylamino, benzamido or 
benzenesulphonamido, and wherein said last 2 substituents may optionally bear one or two halogeno, (1- 
4C)alkyl or (1 -4C)alkoxy substituents; 

n is 1 or 2 and each R 2 is independently hydrogen, hydroxy, halogeno, trifluoromethyl, amino, nitro, cyano, 
(1-4C)alkyl. (1-4C)alkoxy, (1-4C)alkyiamino, di-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1-4C)alkyisulphinyi 
or (1-4C)alkylsulphonyl; 
or a pharmaceutically-acceptable salt thereof; 

except that 4-(4 , -hydroxyanilino)-6-methoxyquinazoline,4-(4-hydroxyanilino)-6,7-methylenedioxyquina- 
zoline, 6-amino-4-(4'-aminoaniHno)quinazoline, 4-anilino-6-methylquinazoline or the hydrochloride salt 
thereof and 4-anilino-6,7-dimethoxyquinazoline or the hydrochloride salt thereof are excluded. 

A quinazoline derivative of the formula I as claimed in claim 1 and subject to the provisos stated in claim 
1 wherein m is 1, 2 or 3 and each R 1 is independently hydroxy, amino, ureido, methoxycarbonyi, ethox- 
ycarbonyl, hydroxyamino, trifiuoromethoxy, methyl, ethyl, methoxy, ethoxy. propoxy, isopropoxy, butoxy, 
methylenedioxy, ethyl nedioxy, methylamino, ethylamino, dimethyiamino, diethylamino, piperidino, mor- 
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pholino, methylthio, ethyithio, bromomethyl, dibromomethyl, methoxymethyl, piperidinomethyi, morpho- 
linom thyl, pip razin-1-ylm thyl, m thoxyethoxymethyl, methylthiomethyl, 2-hydroxy thylthiomethyl, 
anilinomethyl, phenylthiomethyl, cyanomethyl, 2-br moethoxy, 2-hydr xyethoxy, 3-hydroxypropoxy, 2- 
m thoxyethoxy, 2-ethoxyeth xy, 3-methoxypropoxy, 3- thoxypr poxy, m thoxycarbonytmethoxy, 
ethoxycarbonylmethoxy, carbarn ylmethoxy, 2-dimethylaminoethoxy, 2-diethylaminoethoxy, 2-m thox- 
yacetoxy, benzyloxy, 2-anilinoethoxy, 2-piperidinoethoxy, 2-morpholinoethoxy, 2-(piperazin-1-yl)ethoxy, 
2-hydroxyethylamino, 3-hydroxypropylamino, 2-methoxyethyiamino, 2-ethoxyethylamino, 3-methoxy- 
propylamino, 3-ethoxypropylamino, 2-dimethylaminoethylamino, 2-diethylaminoethylamino ( 3-dimethy- 
laminopropylamino, 3-diethylaminopropylamino, acetamido, propionamido, benzamido, 3-phenylureido, 
2-chloroacetamido, 2-oxopyrrolidin-1-yl, 2-hydroxyacetamido, 2-methoxyacetamido or 2-ethoxyacetami- 
do; 

n is 1 or 2 and each R 2 is independently hydrogen, fluoro, chloro, bromo, trifluoromethyt, nitro, cyano, 
methyl or ethyl; 

or a pharmaceutically-acceptable salt thereof. 

A quinazoline derivative of the formula I as claimed in claim 1 and subject to the provisos stated in claim 
1 wherein (R% is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino, 7-amino, 6-ureido, 6-trif luoromethoxy, 
6-methyl, 6,7-dimethyl, 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy-7-methoxy, 7- 
hydroxy-6-methoxy, 6-amino- 7-methoxy, 6-amino-7-methylthio, 5-amino-6,7-dimethoxy, 6-methoxy-7- 
isopropoxy, 6,7-methylenedioxy, 6,7-ethylenedioxy, 6-dimethylamino, 6-methoxymethyl, 6-(2-methox- 
yethoxymethyl), 6-cyanomethyl, 7-(2-hydroxyethoxy)-6-methoxy, 6,7-di-(2-hydroxyethoxy), 6-(2-me- 
thoxyethoxy), 6-methoxy-7-(2-methoxyethoxy), 6,7-di-(2-methoxyethoxy), 7-(2-bromoet hoxy)-6-me- 
thoxy, 7-benzyloxy-6-methoxy, 6-(2-methoxyethyl amino), 6-acetamido, 6-(2-chloroacetamido), 6-(2-me- 
thoxyacetamido) or 7- (2-methoxyacetamido); and (R 2 ) n is hydrogen, 4'-fluoro, 3*-chloro, 3'-bromo, 3',4'- 
dichloro, 4*-fluoro-3'-chloro, 3'-trifluoromethyl, 4*-fluoro-3'-trifluoromethyl, 3'-nitro, 3 , -nitro-4 , -chloro, 3*- 
nitro-4 -fluoro or 3 '-methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the formula I, or a pharmaceutically-acceptable acid-addition salt thereof, as 
claimed in claim 1, selected from:- 

4-(3 , -chloro-4 , -fluoroanilino)-6,7-dimethoxyquinazoline, 4-(3 , ,4 , -dichloroanilino)-6 i 7-dimethoxyquinazo- 
line, 6,7-dimethoxy-4-(3*-nitroanilino)quinazoline, 6,7-diethoxy-4-(3*-methylanilino)quinazoline, 6-me- 
thoxy-4-(3'-methylanilino)quinazoline, 4-(3'-chloroanilino)-6-methoxyquinazoline, 6,7-ethylenedioxy-4- 
(3'-methylanilino)quinazoline, 6-amino-7-methoxy-4-(3 , -methylanilino)quinazoline, 4-(3'-methylanilino)- 
6-ureidoquinazoline and e^-methoxyethoxymethylM-tS-methyianilinoJquinazoline. 

A quinazoline derivative of the formula I as claimed in claim 1 and subject to the provisos stated in claim 
1 wherein (R 1 ) m is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino, 7-amino, 6-ureido, 6-trif luoromethoxy, 
6-methyl, 6,7-dimethyl, 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy-7-methoxy, 7- 
hydroxy-6-methoxy, 6-amino-7-methoxy, 6-amino-7-methylthio, 5-amino-6,7-dimethoxy, 6-methoxy- 7- 
isopropoxy, 6,7-methylenedioxy, 6,7-ethylenedioxy, 6-methylamino, 7-methylamino, 6-dimethylamino, 
6-amino-7-methylamino, 6-methoxymethyl, 6-bromomethyl, 6-(2-methoxyethoxymethyi), 6-cyanome- 
thyl, 6-methylthiomethyl, 6-phenylthiomethyl, 7-(2-hydroxyethoxy)-6-methoxy, 6,7-di-(2-hydroxye- 
thoxy), 6-(2-bromoethoxy), 6-(2-methoxyethoxy), 6-methoxy-7-(2-methoxyethoxy), 6,7-di-(2-methoxye- 
thoxy), 7-(2-bromoethoxy)-6-methoxy, 7-benzyloxy-6-methoxy, 6-(2-methoxyethylamino), 6-acetamido, 
6-benzamido, 6-(2-chloroacetamido), 6-(2-methoxyacetamido) or 7-(2-methoxy acetamido); and (R 2 ) n is 
hydrogen, 4 -fluoro, 3-chloro, 3'-bromo, S'.^-dichloro, 4'-f luoro-3 f -chloro, S'-trifluoromethyl, 4'-fluoro-3'- 
trifluoromethyl, 3'-nitro, 3'-nitro-4 -chloro, 3'-nitro-4'-fluoro or 3 -methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the formula I, or a pharmaceutically-acceptable acid-addition salt thereof, as 
claimed in claim 1, selected from:- 

6,7-dK2-methoxyethoxy)-4-(3-methylanilino)quinazoline f 6-dimethylamino-4-(3 , -methylanilino)quina- 
zoline and 6-benzamido-4-(3'-methylanilino)quinazoline. 

. A process forthe preparation of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable 
salt thereof, as defined in any one of claims 1 to 9 which comprises:- 
(a) the reaction of a quinazoline of the formula III 
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wherein Z is a displaceable group, with an aniline of the formula IV 





( R 2 )„ 



I V 



(b) for the production of those compounds of the formula I wherein R 1 or R 2 is hydroxy, the cleavage 
of a quinazoline derivative of the formula I wherein R 1 or R 2 is (1-4C)alkoxy; 

(c) for the production of those compounds of the formula I wherein R 1 or R 2 is a (1-4C)alkylsulphinyl 
or (1-4C)a!kylsulphonyl group, the oxidation of a quinazoline derivative of the formula I wherein R 1 or 
R 2 is a (1-4C)aikylthio group; 

(d) for the production of those compounds of the formula I wherein R 1 is amino, the reduction of a qui- 
nazoline derivative of the formula I wherein R 1 is nitro; 

(e) for the production of those compounds of the formula I wherein R 1 is (2-4C)alkanoyiamino or sub- 
stituted (2-4C)alkanoylamino, ureido, 3-phenylureido or benzamido, or R 2 is acetamido or benzamido, 
the acylation of a quinazoline derivative of the formula I wherein R 1 or R 2 is amino; 

(f) for the production of those compounds of the formula I wherein R 1 is (1-4C)alkoxy or substituted 
(1-4C)alkoxy or R 1 is (1-4C)alkylamino or substituted (1-4C)alkylamino f the alkyiation of a quinazoline 
derivative of the formula I wherein R 1 is hydroxy or amino as appropriate; 

(g) for the production of those compounds of the formula I wherein R 1 is a carboxy substituent or a 
substituent which includes a carboxy group, the hydrolysis of a quinazoline derivative of the formula I 
wherein R 1 is a (1-4C)alkoxycarbonyl substituent or a substituent which includes a (1-4C)alkoxycarbo- 



(h) for the production of those compounds of the formula I wherein R 1 is an amino-, oxy-, thio- or cyano- 
substituted (1-4C)alkyl substituent, the reaction of a quinazoline derivative of the formula I wherein R 1 
is a (1-4C)alkyl substituent bearing a displaceable group with an appropriate amine, alcohol, thiol or 
cyanide; 

and when a pharmaceutically-acceptable salt of a quinazoline derivative of the formula I is required, 
it may be obtained by reaction of said compound with a suitable acid using a conventional procedure. 

11. A pharmaceutical composition which comprises a quinazoline derivative of the formula I, or a pharma- 
ceutically-acceptable salt thereof, as claimed in any one of claims 1 to 9, or a quinazoline derivative se- 
lected from 4-(4'-hydroxyanilino)-6-methoxyquinazoline, 4-(4'-hydroxyanilino)-6,7-methylenedioxyquina- 
zoline, 4-(4 , -hydroxyanilino)-6,7,8-trimethoxyquinazoline, 6-amino-4-(4'-aminoanilino)quinazoline and 4- 
anilino-6-methylquinazoline or the hydrochloride salt thereof, in association with a pharmaceutically-ac- 
ceptable diluent or carrier. 

12. The use of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as 
claimed in any one of claims 1 to 9 or a quinazoline derivative selected from 4-(4 , -hydroxyanilino)-6-me- 
thoxyquinazoline, 4-(4 , -hydroxyanilino)-6,7-methy1enedioxyquinazoline. 4-(4'-hydroxyanilino)-6,7 f 8-tri- 
methoxyquinazoline, 6-amino-4-(4 , -aminoanilino)quinazoline, 4-anilino-6-methylquinazoline or the hy- 
drochloride salt thereof and 4-anilino-6,7-dimethoxyquinazoline or the hydrochloride salt thereof in the 
manufacture of a medicament for use in the production of an anti-cancer effect in a warm-blooded animal 



nyl group; or 



such as man. 
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